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EXECUTIVE SUMMARY

Walsh Environmental Scientists and Engineers, Inc. (WALSH) was contracted by the Colorado
Department of Transportation (CDOT) to conduct a Site Investigation (SI) of properties
involved with the Phase II and III construction activities along I-70 from 44™ Street to Brighton
Boulevard in Denver, Colorado (CDOT Project No. IR-IM(CX)070-4(145)). '

The proposed construction activities include: replacement of the elevated portions of I-70 from
Washington Street to Brighton Boulevard with a wider, elevated highway. Existing ramps at
Humboldt Street will be removed and replaced with interchanges constructed at Washington
Street and Brighton Boulevard. The existing elevated structure east of Humboldt Street will be
replaced, and fill material will be used to support I-70 east of Humboldt Street. Brighton
Boulevard and 44" street will be widened and the UPRR tracks relocated to the south.
Construction of retaining walls, caissons, storm/sanitary sewers, and other utility relocations will
require excavation at various locations in the project area. Ground water is found at depths
greater than 27 feet; most excavations will not require dewatering.

Previous environmental investigations identified several areas of concern, including: soil
contamination from leaking USTs at one property near East 46" Avenue and Brighton
Boulevard and two properties near East 46" Avenue and 44" Street; possible soil contamination
by heavy metals from smelter wastes near Humboldt Street and tannery wastes near Brighton
Boulevard; possible ground water contamination from leaking USTs and smelter wastes; and
chlorinated solvents in the ground water above MCLs near East 46" Avenue and 44th Street.

The major conclusions of this investigation are stated below. Environmental conditions of
individual parcels are discussed in the text and environmental concerns are depicted in Figure
6.

¢ Ground water from all of the test holes drilled in 1998 in the Phase II and III construction

areas is contaminated with PCE, and in places with methylene chloride, at concentrations

which exceed the MCLs for these compounds. The greatest concentration of PCE was

detected in TH-24 (530 ug/L) on Parcel 99. Substantial PCE was also detected in TH-19

on Parcel 49 (140 ug/L). Methylene chloride above the MCL was detected on Parcel 49

and Parcel 67 (in 1991). PCE contamination was widespread in 1991, but only exceeded

the MCL in one location (TH-09, 6 ug/L). Either multiple sources of contamination exist

- within the study area, or a large plume of PCE has migrated into the area from unknown
up-gradient location(s). '

e Black fill material containing elevated concentrations of lead and arsenic, presumably
composed in part of smelter wastes from the Omaha and Grant Smelter, was discovered
‘near the southeast corner of Parcel 49 (Central Storage). This fill material was also
contaminated with petroleum compounds. Discolored fill material containing metals,
PAHs and oil was previously detected on Parcel 43 (Darko’s Automotive) and Parcel 46
(Hydraulic Equipment Repair). This material is a special and not a hazardous waste.

p: prajectsiedor 3008 siteinv2.doc.07.27.98 iv
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Fuel contamination of soils is widespread, but at levels which do not exceed RAC I
remediation levels. Volatile petroleum compounds were found in the ground water from
TH-24 (Parcel 99, Lambert storage building), TH-10 (Parcel 42, O G Valentine Lumber)
and TH-16 (Parcel 49, Central Storaoe) This contamination is often related to leaking
USTs. :

WALSH recommends that soils with visible petroleum contamination, that exhibit
headspace PID readings or have a hydrocarbon odor should be segregated, (petroleum
contaminated and metal-contaminated segregated separately), placed on plastic, bermed and
covered with plastic pending analysis and proper disposal. Dust suppression methods and
proper PPE (gloves) should be employed to reduce worker exposure and limit the spread of
the contaminated soil.

WALSH recommends that ground water removed from deep excavations be treated to
remove petroleum and chlorinated hydrocarbons prior to discharge. Workers should wear
appropriate PPE to minimize contact with the ground water.

An underground storage tank on Parcel 42 (O G Valentine Lumber) may be contributing to
the contamination noted on Parcels 42 and 79. USTs may also be present up-gradient to
Parcel 50 (Western Boom), Parcel 54 (Lambert Auto Parts), Parcel 55 (Lambert
Automobile Electronics), and Parcel 46 (Hydraulic Equipment Repair). Known USTs are
present on Parcel 55 (Lambert Automobile Electronics). Construction personnel imay
uncover USTs and contamination during demolition activities.

Discharge parameter results indicate that ground water will exceed allowable limits for
total suspended solids (TSS). Settling or flocculation will be required to remove excessive
TSS. Total dissolved metals in ground water was within MCLs. Treatment or a permit
variance will also be necessary for the elevated gross alpha and beta radiation. The
radiation values are not unusual for sites along the Front Range.

Ground water flow direction in the Phase II and III construction areas is to the northwest,
that is, towards the South Platte River. Depth to ground water is generally between 27 and
31 feet over most of the investigation area.

p:\projectsicdo 3008 siteinv2.doc.07.27.98 v
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FINAL
SITE INVESTIGATION
1-70 PHASE 1l AND 1ll CONSTRUCTION
44™ STREET TO BRIGHTON BOULEVARD
CITY AND COUNTY OF DENVER, COLORADO

1 Introduction

Walsh Environmental Scientists and Engineers, Inc. (WALSH) was contracted by the Colorado
Department of Transportation (CDOT) to conduct a Site Investigation (SI) of properties
involved with the Phase Il and III construction activities along I-70 from Humboldt and 44"
Streets to Brighton Boulevard (Figure 1) in Denver, Colorado (CDOT Project No. IR-
IM(CX)070-4(145)). The purpose of this study was to investigate some of the environmental
concerns identified in earlier studies of the I-70 corridor from Washington Street to Brighton
Boulevard (WALSH, 1991a, 1991b, 1992, and 1996; Aguirre, 1995).

The objectives of this Site Investigation include the identification of potential environmental
liabilities prior to property acquisition, and identification of areas where special handling and
disposal may be required for excavated soil, or where copstruction activities may encounter
contaminated ground water. Test holes and shallow soil borings were drilled to the depth of
excavations anticipated during the construction and pipe-laying activities. Construction worker
and public health and safety issues identified by this investigation are discussed and a Materials
Management Plan (MMP) is being submitted.

2 Proposed Construction and Property Acquisition

The CDOT plans to replace the elevated portion of I-70 from Washington Street to Brighton
Boulevard with a wider, elevated highway (see Figure 2). Existing ramps at Humboldt Street
will be removed and replaced with interchanges constructed at North Washington Street and
Brighton Boulevard. The existing elevated structure east of Humboldt Street will be replaced,
and fill material will be used to support I-70 east of Humboldt Street. A pedestrian underpass
is proposed to connect the Denver Coliseum and National Western Stock Show buildings. This
underpass will be constructed beneath the present East 46" Avenue (Figure 2).

Preliminary design plans indicate that property acquisition will be required for the widening of
I-70, the relocations of East 46th Avenue and Brightbn Boulevard. The Union Pacific Railroad
(UPRR) tracks (south of I-70 at Brighton Boulevard) will be moved southward to accommodate
proposed ramp structures. Construction of the Denver Coliseum/National Western Stock
Show pedestrian underpass, retaining walls, caissons, stormy/sanitary sewers, and other utility
relocations will require excavation at various locations in the project area.

p:\projectsicdot:3008\siteinv2.doc.07.27.98 1
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3 Regional Setting

3.1 v Location

The area investigated is located within the City and County of Denver, Colorado and is shown
in Figure 1. Properties sampled in this investigation are located along East 46" Avenue and
Brighton Boulevard and centered on I-70. The initial phase of the construction will involve the
widening of the eastbound lanes of I-70 from Washington Street to Humboldt Street. This
work is in progress. East of Humboldt Street, construction activities will extend ramps away
from I-70 and into existing neighborhoods and commercial areas approximately bounded by
44th Street and Brighton Boulevard on the south and East 47th Avenue on the north. Phase II
construction involves the widening of Brighton Boulevard and 44™ Street and the associated I-
70 access and exit ramps. The relocation of the UPRR tracks and the construction of the
Denver Coliseum pedestrian underpass will also be completed during this phase. Phase III
construction will involve the construction of the access and exit ramps for the west-bound lane
of I-70, widening of Brighton Boulevard north of I-70, and the relocation of East 46™ Avenue
through the residential and commercial area north of I-70.

3.2 Physiography and Geology

The project area is located in the Denver Basin, east of the Front Range Uplift of the Southern
Rocky Mountains. Topographically the area is generally flat with elevations decreasing
towards the South Platte River (Figure 1). Surface drainage is towards the South Platte River.
The project area is covered by a thin veneer of unconsolidated sediments which include the
Broadway Alluvium (Quaternary) and the Post Piney Creek Alluvium (Holocene). These
sediments are generally poorly sorted sands, gravels and some clays. Flat lying bedrock of the
Cretaceous/Tertiary Denver Formation, consisting of weathered shale, siltstone, and fine
sandstone, is unconformably overlain by the younger unconsolidated sediments. Depth to the
undulatory bedrock surface under the eastbound lane of I-70 is approximately 40 feet (Aguirre,
1995).

Extensive areas of fill have been documented on the grounds of the Denver Coliseum -
(WALSH, 1991a, 1991b, 1997), immediately west of the Phase II and III construction area.
The area now covered by the paved parking lots of the Coliseum was once the site of an
extensive sand and gravel quarry which was subsequently filled with smelter slag and waste
rock, and demolition debris from the Omaha and Grant Smelter. In addition, the gravel pit
depressions were filled with domestic trash before the area was cleared for parking areas in the
late 1940s. '

Approximately 5 to 15 feet of fill material has been documented under the east-bound lane of I-
70 (WALSH, 1992 and Aguirre, 1995). Lesser amounts of fill (O to 5 feet) have been found in
the Phase II and III construction areas. No smelter waste has been identified in this area.

p:\projects' cdot\ 3008 siteinv2.doc.07.27.98 4
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The top of the Denver Formation marks the base of the unconfined aquifer. Depth to ground
water is expected to be approximately 27 to 30 feet below ground surface in the vicinity of the
Phase II and III construction (Figure 4). Local unconfined ground water flow, east of the
South Platte River is to the northwest (WALSH, 1991b and Figure 3, this report). Ground
water flow velocities were estimated to vary between 20 and 200 feet per year within the study
area (WALSH, 1996). More details of the local geology and ground water conditions are
found in the various WALSH reports (1991a, 1991b, 1992, 1996,and 1997) and the
geotechnical report by Aguirre (1995).

4 Review of Earlier Environmental Investigations

Phase II and III of the modifications to I-70 between Humboldt/44™ Streets and Brighton
Boulevard traverse a commercial, industrial and residential area where several environmental
concerns have been identified. Properties of concern were identified along East 46™ Avenue
and Brighton Boulevard in 1991 (WALSH, 1991b), including eleven properties with known
USTs. This study was expanded in July 1991 (WALSH. 1992) to include the I-70 corridor
from North Washington Street to Brighton Boulevard and was revised in late 1996 (WALSH,
1996). These reports identified four main categories of environmental concern: petroleum
contaminated soils and ground water from leaking USTs; possible soil and ground water
contamination from tannery operations; soil contaminated with smelter wastes or other
materials resulting in elevated heavy metal content; and ground water contaminated with low
concentrations of chlorinated hydrocarbons.

This investigation evaluated the degree of contamination on properties scheduled for
acquisition by the CDOT, in areas that will be excavated for the relocation of utilities, the
UPRR tracks, the Denver Coliseum pedestrian underpass, and for the construction of the
relocated East 46™ Avenue and the I-70 exit and access ramps.

5 Environmental Concerns and Areas of Investigation

The following parcels between Humboldt/44™ Streets and Brighton Boulevard were selected for
additional investigation of environmental concerns during Phase II and III of the construction
activities along the I-70 corridor, including:

e Parcel 50 (4415 Brighton Boulevard, Western Boom), acquired for the widening of
Brighton Boulevard and 44™ Street and the relocation of the UPRR tracks;

e Parcel 49 (4400-4500 Brighton Boulevard, Central Storage), also acquired for the widening
of Brighton Boulevard and the relocation of the UPRR tracks;

e Parcel 42 (1610 East 46™ Avenue, O G Valentine Lumber), acquired for the widening of
east-bound I-70 and the installation of a sewer line across the southern boundary of the
property; and,

pr\projectsicdot\3008! siteinv2.doc.07.27.98 5
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e Parcels 43 (1633 East 46" Avenue, Darko’s Automotive), 54 (4605 Brighton Boulevard,
Lambert Auto Parts), 55 (4615 Brighton Boulevard, Lambert Auto Electric), 56 (4637
Brighton Boulevard, Lambert parking lot) and 99 (4614 Baldwin Court, Lambert storage
building); to be acquired for sewer line excavations, the widening of Brighton Boulevard,
and the construction of an access ramp to westbound I-70.

CDOT also requested that soil samples be collected from of a portion of East 46® Avenue
between the Denver Coliseum and the National Western Stock Show buildings. This area is
the proposed location of a pedestrian underpass to connect the two facilities.

6 Summary of Investigation Activities

Test Holes Phase II Construction Area

Two soil borings were drilled along Brighton Boulevard, adjacent to Parcel 49 (4400-4500
Brighton Boulevard, Central Storage), along the path of the UPRR track relocation and
immediately down-gradient from the Central Storage building which was formerly a tanning
operation or abattoir.

Two soil borings were also drilled on Parcel 50 (4415 Brighton Boulevard, Western Boom).
These test holes were place to document the extent of suspected soil and ground water
contamination from USTs and ASTs which once existed at the site.

One test hole was drilled on Parcel 42 (1610 East 46™ Avenue, O G Valentine Lumber) along
the route of a proposed storm sewer.

Shallow Geo'probeTM Soil Samples

Geoprobe™ soil borings to 10 feet (3.1 meters) total depth were drilled at three sites along the
southeast side of Parcel 49 (Central Storage, 4400-4500 Brighton Boulevard). The position of
the three Geoprobe™ holes was selected to investigate the presence of possible soil
contamination from heavy metals from tannery operations at the site or from possible use of
smelter wastes as fill material. The Central Storage structure will be demolished to allow the
relocation of the UPRR tracks and the widening of Brighton Boulevard.

One Geoprobe™ soil boring was drilled in the median of East 46 Avenue along the proposed
path of the Denver Coliseum/National Western Stock Show pedestrian underpass. This boring
was advanced to 10 feet total depth and was placed to investigate the presence of heavy metals
in soils associated with the use of smelter waste as fill material. The locations of the
Geoprobe™ soil borings are shown on Figure 2.

Test Holes Phase 111 Construction Area

p:\projects' cdot\ 3008\siteinv2.doc.07.27.98 6
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One test hole was drilled on Parcel 99 (4614 Baldwin Court, Lambert storage building) to
document suspected soil contamination at the site of a former automobile repair garage. This
property is along the path of the proposed westbound I-70 onramp.

One test hole was drilled on Parcel 55 (4615 Brighton Boulevard, Lambert Auto Electric)
along the path of a proposed sewer line and down-gradient from a former(?) UST.

Test holes were drilled to below the anticipated depth of excavation or to a maximum depth of
40 feet (12.2 meters). All test holes were completed as monitoring wells. Test holes were
monitored during drilling for both combustible gases and VOCs using a calibrated GasTech
Model 1314 combustible gas indicator (CGI) and a calibrated HNu Model 101 photoionization
detector (PID). Sample headspace measurements were taken using the PID to field screen for
VOCs. Soil samples were also field screened for elevated concentrations of radioactive
elements using a radiation detector. Soil and ground water samples from soil borings and
monitor wells were analyzed according to the sampling and analysis plans (WALSH, 1998a,
b). The location of the test holes is shown on Figure 2.

7 Sampling Methodologies

7.1  Boring Methodology and Soil Sampling

Test holes were drilled with a CME-55 truck-mounted drill rig using éeven—inch hollow stem

continuous fight augers with an internal diameter of 3.25 inches. Soil samples from all test
“ holes were collected at a maximum interval of 5 feet beginning at the surface using a 24-inch
stainless-steel split spoon sampler. '

Discrete or composited soil samples were sent to the laboratory, depending on field
observations. If field screening instruments did not indicate contaminants and visual/olfactory
indications of contamination were absent, a soil sample was collected above the ground
water/capillary zone for laboratory analyses. In most cases a shallow soil sample was also
collected. At least one sample per borehole was collected. All samples were collected in glass
jars with Teflon-lined lids. The samples were kept on ice at 4 degrees Celsius (4° C) in coolers
for delivery to the laboratory. Chain-of-custody records were completed for each sample (see
Appendix 7.0). Complete logs were prepared for all test holes and are presented in
Appendices 3.0 and 4.0.

Shallow soil samples from Parcel 49 and East 46th Avenue were obtained with a Geoprobe™
truck-mounted sampling device using 4-foot long, 1.5-inch diameter stainless steel sampling
tubes. The sampling tube was lined with a polybutyrate plastic sleeve which allowed
extraction of an undisturbed sediment sample.
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7.2 Geoprobe™ Soil Sample Locations

The locations of the Geoprobe™ soil sampling sites and the test holes are shown on Figure 2.

This figure also shows the projected path of the major utilities which will be relocated during
Phase II and III of the modifications of I-70 near Brighton Boulevard. Also shown on this
figure are the locations of test holes and soil borings drilled for earlier environmental and
geotechnical investigations. '

7.3 Piezometer Installation and Ground Water Sampling

Ground water was sampled through factory-slotted (screened) PVC pipe inserted in the test
holes. Screened PVC sections were installed from total depth to at least 2 feet above the static
water table. Solid 2-inch PVC sections with a locking cap were used to extend the screened
interval to the surface. Silica sand was poured around the PVC to approximately 2 feet above
the screen and bentonite chips added from the sand to approximately 1.5 feet below the surface
to seal the annular space. Concrete was used to secure a limited access, flush-mount protective
well cover.

Monitor wells were developed by purging a minimum of 10 casing volumes of water. Prior to
sample collection, the well head space was measured for VOCs using a PID and an additional
three casing volumes of water were purged. The standing water was field tested during bailing
for pH, conductivity and temperature. The stability of these measurements and the total
volume of water purged assured that the ground water sample was representative of the
formation. Ground water sampling forms were completed for each test hole and are presented
in Appendix 3.0.

Ground water samples were retrieved with a disposable polyethylene bailer and were collected
for analysis as follows: two 40-milliliter (ml) vials for VOCs and TVPH; one 1-L
polyethylene bottle for metals (field filtered); and 1-L amber glass bottle for TEPH. The
samples were placed immediately in an ice-filled cooler to maintain a temperature of 4° C, and
delivered to the laboratory with complete chain-of-custody records (see Appendix 7.0).

7.4  Surveying

The ground level and casing elevations of the newly installed piezometers were recorded by
global positioning system (GPS) using the dual frequency method, as specified in the contract
with CDOT. The location and surface elevations of the other test holes and shallow soil
borings were also recorded by the GPS system. The surveying was conducted by Drexel
Barrell & Company of Boulder, Colorado. The survey results are presented in Appendix 2.0.
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8 Laboratory Analyses

Based on field observations and field screening measurements, selected soil samples from the
parcels to be acquired during the Phase I and III construction activities were analyzed for
Benzene, Toluene, Ethylbenzene, Total Xylenes (BTEX) and Tert-butyl Methyl Ether (MTBE)
by EPA Method 8020. VOCs by EPA Method 8260, TEPH by Method 8100, and total RCRA
metals by EPA Method 6020A. Selected soil samples were also analyzed for SVOCs by EPA
Method 8270. When high concentrations of one of the eight RCRA metals were detected in a
sample, that sample was also to be analyzed for TCLP metals to determine if the sample exceeds
RCRA standards and would be classified as a hazardous waste.
procedures are included in Table 1 and the complete analytical results are presented in Appendix

5.0.

Table 1 Soil Sample Methods, Containers and Preservatives
Analysis and Method Container Preservative

TEPH, EPA 8015 1-4 or 8 0z glass Cool
TVPH, EPA 8015 1-4 oz glass Zero headspace, Cool
BTEX/MTBE, EPA 8020 1-4 oz glass Zero headspace, Cool
VOAs, EPA 8260 1-4 oz glass Zero headspace, Cool
SVOAs, EPA 8270 1-4 oz glass Cool
RCRA 8 Metals, EPA 7000 et. Seq., 6020 | 1-8 oz. glass None (Cool)
or ICP
TCLP Non-volatiles 1-8 0z glass Cool

SVDAs = Semi-volatile Organic Compounds

TEPH ~ Total Extractable Petroleum Hydrocarbons
RCRA = Resource Conservation and Recovery Act

TVPH = Total Volatile Petroleum Hydrocarbans

TCLP = Toxicity Characteristic Leaching Procedure
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
VOAs = Volatile Organic Compounds

Table 2 Water Sample Methods, Containers and Preservatives

Analysis and Method Container Preservative
TEPH, EPA 8015 1-1L glass or nalgene HEI, pH < 2, Coal
TVPH, EPA 8015 2-40 ml VOA vials HCI, pH < 2, Caal
BTEX/MTBE, EPA 8020 2-40 ml VOA vials HCI, pH < 2, Cool
VOAs, EPA 8260 2-40 ml VOA vials HEY, pH < 2, Cool
SVOAs, EPA 8270 . 1-1L amber glass Cool
Total RCRA Metals, EPA 7000 et Seq., 6020 | 1-1L HDPE Field filtered, HNG, , pH < 2, Cool
or ICP
pH, probe 1-1L HDPE Coo!
Alkainity, EPA 310.1
TSS, EPA 160.2
TDS, EPA 160.1
C0D, EPA 410.1 1-250 ml HDPE H,80,, pH< 2, Cool
0il and Grease, EPA 413.1 2-1L amber glass H,80,, pH< 2, Cool
Gross Alpha and Beta Radioactivity, SW 8310 | 1-1L HOPE HNG, , pH <2, Cool

€00 =~ Chemical Oxygen Demand
TDS = Total Dissolved Salids
SVOAs = Semi-volatile Organic Compounds

TEPH = Total Extractable Petroleum Hydracarbons
BTEX = Benzene, Toluene, Ethylbenzene, Xylenes

TVPH =~ Total Volatile Petroleum Hydrocarbans
RCRA = Resource Conservation and Recovery Act
TSS = Tatal Suspended Solids

VOAs = Volatile Grganic Compounds
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Ground water samples from previously existing monitoring wells (TH-10, TH-16, and TH-18)
were analyzed for Total Extractable Petroleum Hydrocarbons (TEPH) by EPA Method 8100, and
Total Volatile Petroleum Hydrocarbons (TVPH) by EPA Method 8015. Ground water from the
newly-drilled monitor wells was tested for TEPH, TVPH, and Total Dissolved RCRA Metals by
EPA Method 6020A. Ground water from six of the seven new wells was also tested for Volatile
Organic Compounds (VOCs) by EPA Method 8260. No discharge parameter data was collected
from this round of sampling because existing data was deemed adequate. The existing discharge
parameter data collected in 1991 is presented in Appendix 6.0. The complete analytical results
are collected in Appendix 3.0. Ground water sample preservation procedures are included in
Table 2.

9 Results

9.1 Geology

9.1.1 Parcel 49 (Central Storage)

Two test holes were drilled along the northwestern side of the Central Storage Building at 4400
to 4500 Brighton Boulevard along the path of the proposed widening of Brighton Boulevard
and at the proposed intersection of the UPRR tracks and Brighton Boulevard (TH-19). Three
Geoprobe test holes (GP1 to GP3) were drilled in the concrete-covered parking area along the
southeastern side of the structure. Field logs describing the sediments encountered are in
Appendix 3.0 and graphic logs of the test holes and Geoprobe™ soil sampling sites are in
Appendix 4.0.

Test hole TH-19 was drilled approximately 342 feet from the intersection of 44™ Street and
Brighton Boulevard and 4.5 feet from the Central Storage building foundation. This test hole
. is in the path of the proposed expansion of Brighton Boulevard and at the proposed intersection
of the relocated UPRR tracks and Brighton Boulevard. Maximum depth of excavation in this
area is unknown, but demolition of the Central Storage structure and installation of utilities
could require excavations to at least 10 feet. TH-19 was sampled to 31.5 feet and completed at
35 feet total depth. Ground water was encountered at approximately 30 feet below ground
surface. Bedrock was not penetrated. The test hole penetrated about 16.5 feet of fine to
coarse sand (coarsening downwards) resting on 1.5 feet of moist, plastic clay. The clay
overlaid 18.5 feet of coarse sand and gravel. This sand and gravel was very loose which
prevented sampling below 35 feet at this location. Dark brown to black staining was noted in
the samples from 6 to 6.3 feet. This staining was not accompanied by PID headspace readings
or odor. No explosive gases or abnormal radiation was detected.

Test hole TH-20 was also drilled in the path of the proposed Brighton Boulevard expansion
and adjacent to the Central Storage structure. This test hole was drilled approximately 157 feet
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from the intersection of 44" Street and Brighton Boulevard and 4.5 feet from the building.
This test hole encountered a similar stratigraphic sequence as seen in TH-19. The fine to
coarse grained, coarsening downward sand from near the surface to 15.5 feet exhibited no
staining or odor, although low levels of VOCs were detected in headspace samples at 10 to
11.5 feet (1.4 ppm) and 15 to 16.5 feet (23 ppm). The sand was wet immediately above a thin
clay layer from 15.5 to 16.0 feet, but was dry in the samples at 20 feet. There may be a very
thin perched water table of limited areal extent in the vicinity of this test hole. Coarse sand
with gravel (to 1 inch diameter) was encountered beneath the clay layer to the total depth of
36.5 feet (completed to 35.0 feet). Headspace VOCs were also detected in the samples from
25 to 26.5 feet (6.5 ppm, no odors or staining). Black staining and faint hydrocarbon odors
(but no headspace VOCs) were noted in the samples from 35.0 to 36.0 feet. Ground water was
measured at approximately 30 feet below the surface.

TH-16 was drilled in 1991 by WALSH near the northern apex of Parcel 49. This test hole
encountered fill from near the surface to about 3 feet, followed by 6 feet of clayey sand over
36 feet of gravelly sand. Total depth was 45 feet and bedrock was not encountered. Ground
water was measured at 30.36 feet below ground level on May 26, 1998. No staining, odors,
explosive gases, headspace VOCs, or abnormal radiation was detected in this boring.

TH-15 (WALSH 1991) was drilled 213 feet northeast of TH-16 and approximately 43 feet
north of the Parcel 49 property line. This well penetrated sands and gravels from the surface
to bedrock at 41.5 feet. Bedrock consisted of blue-gray claystone. Ground -water was
encountered at approximately 28 feet below the surface. No staining, odors, headspace VOCs,
explosive gases, or abnormal radiation was detected in the samples from this test hole.

Geoprobe Soil Samples

Three shallow Geoprobe soil borings were drilled in the concrete-covered parking area along
the southeast side of the Central Storage building for this investigation. The Geoprobe soil
borings were advanced to ten feet and did not encounter ground water or bedrock. Figure 2
shows the location of these sampling sites.

GP-1 encountered concrete rubble and sand fill beneath the concrete to a depth of 1.9 feet.
Beneath this fill was approximately 1 foot of black fill consisting of loose coarse sand, brick
and asphalt fragments, and possibly coal dust. The black material had no odor and no VOCs
were detected in the headspace sample from that interval. The material did not resemble the
smelter waste found at the Denver Coliseum parking lot (WALSH, 1997). The black fill
material rested on 2 feet of fine sandy, clayey silt (natural sediment), which overlaid very
clayey sand. This clayey sand graded downwards into coarse to very coarse loose sand. No
odors, staining, headspace VOCs or abnormal radiation was detected. The black fill material
was only found in the southernmost of the three Geoprobe soil sample sites and was not found
in the three test holes that have been drilled on Parcel 49.

GP-2 was drilled opposite the middle of the Central Storage building. Concrete rubble and
sand fill to 2 feet was noted beneath the concrete surface. No black fill material was present in
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this soil boring. The hole penetrated 0.8 feet of fine sandy clayey silt which overlaid clayey
very fine sand (3.2 feet) and loose very fine to very coarse sand to total depth. No staining,
odors, headspace VOCs, or abnormal radiation was detected in this soil boring.

GP-3 was drilled near the northern end of the parking area. Approximately 4 feet of fill was
noted beneath the concrete surface. This fill consisted of large granite cobbles, fragments of
concrete and brick, and grayish brown clayey sand. No staining or odor was noted in the fill.
The fill rested on natural sediment which consisted of 2 feet of fine sandy, clayey silt which
abruptly overlaid 0.5 feet of very coarse sand and fine gravel which graded into loose, fine
gravel and very coarse sand to total depth. No staining, odors, headspace VOCs, or abnormal
radiation was detected in this soil boring.

9.1.2 Parcel 50 (Western Boom)

Two test holes were drilled on Parcel 50 (4415 Brighton Boulevard, Western Boom). TH-21
was drilled along 44™ Street down-gradient of the presumed location of two USTs which were
shown on the 1945 and 1958 Sanborn Insurance maps. No record of the removal of these
USTs exists. TH-22 was drilled near the west corner of the Western Boom building to
investigate possible soil and ground water contamination from the 8 ASTs which were present
at the site from 1936 to about 1974. The site was also chosen to determine if soil and ground
water contamination resulted from the floor drains in the building which were not permitted to
discharge to a public sewer system and were not connected to a sand trap (WALSH, 1996).
TH-22 is also located near the proposed site of the UPRR track relocation.

No stained soils, headspace VOCs, explosives gases or abnormal radiation was detected in any
field-screened soil sample from either TH-21 or TH-22. This lack of visible contamination
was surprising considering the parcel’s history of past usage.

TH-21 encountered approximately 12.5 feet of fine to medium loose sand beneath the asphalt
surface. This sand coarsened downwards and sharply overlaid 4 feet of moist, plastic sandy
silt. The silt graded into coarse sand and gravel from 17 feet to total depth. The test hole was
sampled to 36.5 feet and completed to 35 feet. Ground water was encountered at about 30.4
feet below the surface. No staining, odors, headspace VOCs, explosive gases or abnormal
radiation was detected in the samples.

TH-22 encountered nearly the same geologic section as seen in TH-21, except that 6 feet of fill
was noted beneath the concrete surface. This fill consisted of sand and brick fragments and
appeared to be uncontaminated. Ground water was encountered at about 30.5 feet below the
surface. The test hole was completed to 35 feet. No staining, odors, explosive gases,
headspace VOCs, or abnormal radiation was detected.
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9.1.3 Parcels 52 and 53 (unpaved parking lot and vacant storage lot)

TH-18 (WALSH 1991) was drilled approximately 92 feet north-northwest of TH-22, along the
property boundary of Parcels 52 and 53. This test hole was resampled for TVPH and TEPH
on May 8, 1998. Ground water was measured at 29.10 feet below TOC (approximately 29.4

feet below the surface). The stratigraphic section in this test hole is similar to TH-21 and TH-
22, consisting of sands and silts to 12.5 feet, a thin clay layer followed by coarser sand and

gravels to total depth (40 feet). Bedrock was not penetrated. No staining, odors, headspace
VOCs, explosive gases or abnormal radiation was detected (WALSH, 1992).

9.1.4 Parcel 42 (O G Valentine Lumber)

One test hole was drilled near the southeast corner of this parcel (1610 East 46™ Avenue) along
the projected route of a storm sewer. The test hole was also positioned to determine if the soil
and ground water contamination noted in TH-10 (see below) may have originated at an up-
gradient location to Parcel 42.

TH-23 encountered a similar geologic section to that noted in TH-18, TH-21, and TH-22
(Parcel 50). Loose medium to fine sand to 8 feet was noted above 4 feet of sandy silt. The silt
overlaid coarse sand and gravel to total depth (35 feet). Bedrock was not penetrated and
ground water was measured at approximately 29.5 feet below the surface. No staining, odors,
headspace VOCs, explosive gases or abnormal radiation was detected.

Aguirre drilled a test hole near the location of TH-23 in 1995 (Aguirre, 1995). This test hole
(TH-22) was not sampled for environmental parameters. Ground water was measured at about
28.6 feet below the surface and bedrock was penetrated at 13.9 m (45.5 feet) below the
surface. No contamination was documented in the Aguirre log description.

WALSH drilled TH-10 near the northwest corner of Parcel 42 in 1991. This well was drilled
to document possible soil and ground water contamination from two out-of-service USTs
owned by O G Valentine Lumber. This well was resampled for TEPH and TVPH in May

1998. TH-10 encountered sands and gravels from the surface to total depth (40 feet). "

Petroleum odors were noted at 24 feet to total depth and black staining was detected at 30 feet,
decreasing with depth and disappearing by 40 feet. Headspace PID readings ranged from O to
220 ppm near the ground water contact (28.5 feet below the surface). Ground water recovered
in the May 1998 sampling event was dark gray with a spotty\ sheen, and had a mild petroleum
odor. :

Aguirre also drilled a soil boring in the northeast corner of Parcel 42. This soil boring, (B-
14), was drilled to bedrock (45.9 feet below the surface) and encountered the same section as
noted in TH-10 and TH-22 (Aguirre, 1995). No contamination was noted in the description.
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9.1.5 Parcel 79 (Denver Fire Station #9)

WALSH drilled TH-7 near the southwest corner of this parcel slightly up-gradient to an UST
containing diesel fuel (WALSH, 1991). Ground water was encountered at approximately 28.5
feet and appeared dark gray. Faint hydrocarbon odors were detected in the samples from 12.5
to 25 feet and again at approximately 35 feet. Possible staining was noted in the samples from
37 feet. -

Testing revealed that the tank piping had leaked and holes were noted in the tank when it was
removed. Approximately 40 yards of diesel-contaminated soil was removed from the
excavation, although utilities and the building foundation prevented the complete removal of
the contaminated soil. A vapor extraction and ground water treatment system was installed I
late 1993. Benzene levels in the ground water were reduced to just above the MCL when low
ground water pH prevented further discharge without expensive treatment modifications.. The
operator of the remediation system claimed that a plume of gasoline contamination having a
low pH and dark gray color was intersected by the recovery wells. HWS contends that this
plume originated on Parcel 42 (O G Valentine) (HWS Consulting Group, 1995).

9.1.6 Parcel 43 (Darko’s Automotive)

Permission to access this property (1633 East 46™ Avenue) was not granted. The property is
currently the site of Darko’s Automotive, an automobile repair facility. The surface of the lot
is obscured with car bodies and parts. TH-14, which was drilled by WALSH in 1991, could
not be accessed to determine if it could be resampled. Oil contamination, substantial amounts
of PAHs, and elevated concentrations of cadmium, lead, zinc, and mercury were noted in the
shallow soils (surface to four feet).

TH-14 encountered black stained soils from near the surface to approximately 4 feet. This fill
rested on 1 foot of naturally-occurring clay which rested on sands ad gravels to total depth
(41.5 feet). Bedrock was not penetrated and ground water was measured at approximately
28.5 feet below the surface. Headspace PID readings ranged from 0 to 9 ppm. The headspace
PID reading in the black fill was 2 ppm.

9.1.7 Parcel 99 (Lambert storage building)

One test hole was drilled on Parcel 99 (4614 Baldwin Court, Lambert storage building) near
the northwest corner of the concrete block structure. This location was chosen to document
the possible presence of soil and ground water contamination from floor drains in the former
automobile service and painting bay which may be connected to a sand trap.

TH-24 encountered 7 feet of fill beneath the asphalf surface. This fill consisted of brick
fragments, sand and coal dust. It appeared to be have a black stain, although no odors or
headspace VOCs were noted in the samples. The questionable staining extended into the
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underlying natural sediment (coarse sand) to a depth of 10.2 feet. Thin sandy clay layers at
10.2 and 15.0 feet separated the coarse sand and gravels which comprised the remainder of the
section. The well was sampled to 36.5 feet and completed to 35 feet. Ground water was
measured at approximately 29.8 feet below the surface and bedrock was not penetrated. No
odors, headspace VOCs, explosive gases or abnormal radiation was detected.

- TH-12 (WALSH 1991) was drilled on Parcel 99 approximately 40 feet west-southwest of TH-
24. This well has been abandoned. Fill material was noted beneath the beneath the asphalt
surface, but no staining was reported. The section penetrated is similar to that noted above in
TH-24. PID readings ranging from 15 to 30 ppm were recorded from the soil samples at
staring at 5 feet and continuing to total depth (41.5 feet). Ground water was measured at
approximately 27.5 feet below the surface.

Two Aguirre geotechnical test holes (TH-23 and B-15) were drilled along the east side of
Baldwin Court to the north and south of Parcel 99.

TH-23 (78 feet west-northwest of TH-24) was drilled in 1994 to a total depth of 16.5 m (54
feet). Bedrock (weathered claystone) was penetrated at 13.6 m (44.5 feet). The section
resembled that described in WALSH TH-24 and consisted of clayey sands to approximately 12
feet followed by sands and gravels to bedrock. Ground water was measured at 10.1 m (33.0
feet) below the surface (Aguirre, 1995). This water level seems low in comparison to that
measured in TH-24 and may represent a water level that had not reached equilibrium.

B-15 (30 m or 98 feet southwest of TH-24) was drilled to bedrock in 1992. This borehole
encountered clean sand to approximately 16 feet, clayey sand to 19 feet, and sand and gravel to
top of bedrock (weathered claystone) at 14 m (45.8 feet). Ground water was recorded at
approximately 27.6 feet below the surface. No contamination was noted in the log description
(Aguirre, 1995).

9.1.8 Parcel 54 (Lambert Auto Parts)

No additional sampling was conducted on his parcel (4605 Brighton Boulevard, Lambert Auto
Parts paved parking lot). TH-13 (WALSH 1991) was drilled down-gradient of a former UST
near the north central portion of the parcel. The test hole has been plugged and abandoned.
TH-13 is approximately 78 feet southwest of TH-25 (see below). The geologic section
encountered in TH-13 consisted of fill (approximately 1 foot, brick fragments), clay (3.5 feet)
and sand and gravel to total depth (41 feet). Bedrock was not penetrated. Ground water was
measured at approximately 28.5 feet below the surface. The ground water was discolored
(black) and had a mild to strong hydrocarbon odor. " Staining was noticed in the soil sample at
30 feet; staining decreased with depth and was no longer noticeable at 40 feet. Headspace PID
readings ranged from 14 to 120 ppm and were above background levels in all samples.
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9.1.9 Parcel 55 (Lambert Automobile Electronics) -

One test hole (TH-25) was drilled near the southeast corner of the Lambert’s Auto Electronics
building at 4615 Brighton Boulevard. This location is along the path of a proposed sewer line
and is down-gradient to an UST which was shown on the 1945 Sanborn Insurance map. This
UST may now be located in Brighton Boulevard. The fate of the UST is unknown but it may
" be located in the present Brighton Boulevard.

TH-25 encountered 5 feet of fill beneath the asphalt-covered parking lot. This fill consisted of
sand, gravel, and brick fragments and had no odor or staining. The fill rested on a very thin
(0.1 foot thick) layer of clayey sand over gravel. A minor PID reading of 2 ppm was
registered from this interval (5-6.5 feet) and some black particles, thought to be asphalt slough
from the overlying fill were also noted. The coarse gravel and clayey sand in the following
sample (10-11.5 feet) also exhibited a very slight headspace PID reading of 1 ppm. Coarse
gravels were logged from 11.5 feet to total depth (36.5 feet). No staining, explosive gases,
odors or abnormal radiation was detected. Bedrock was not penetrated and the ground water
was measured at approximately 29.3 feet below the surface.

There are no Aguirre test holes in the vicinity of TH-25.

TH-11 (WALSH 1991) was drilled near the northwest corner of Parcel 55, down-gradient from
a former waste oil UST. This test hole encountered a thin layer of fill (0.8 feet) over clayey
sand (3 feet) followed by 37.5 feet of sand and gravel. The sands below the water table:
(approximately 27.5 feet below the surface) were slightly discolored (light gray). The ground
water did not appear to be discolored. Headspace VOCs were above background in all
samples and ranged from 15 to 31 ppm. Bedrock was not penetrated (WALSH, 1991). TH-11
is plugged and could not be resampled in May 1998.

9.1.10 Parcel 46 (Hydraulic Equipment Repair and 1-70 Entrance Ramp Area)

WALSH drilled two test holes on this parcel in 1991: TH-06 was drilled slightly down-
gradient of three USTs (fate unknown); TH-15 was drilled near the location of 14 ASTs which
once held bulk petroleum products (WALSH, 1991b).

TH-06 encountered fill to 2 feet which rested on 2 feet of natural clay. Sands and gravels were
penetrated below the clay to total depth (41 feet). No odors, staining, headspace PID readings
or abnormal radiation was detected in TH-06. Ground water was encountered at
approximately 28 feet below the surface and bedrock was not penetrated.

TH-15 encountered black fill material from the surface to approximately 2.5 feet. PID
headspace measured 15 ppm from this interval. This fill material rested on approximately 2.5
feet of naturally-occurring clay. Sands and gravels were encountered beneath the clay to 41.5
(top of bedrock, weathered claystone). Headspace PID readings ranged from 8 to 13 ppm
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from 2.5 feet to total depth (41.5 feet). Ground water was measured at approximately 28 feet
below the surface. No odors or staining was noted in the samples from this test hole.

Two Aguirre geotechnical holes (B-17 and B-18) were drilled on this parcel. B-17 (1992) was
drilled approximately 30 feet northwest of TH-15. Total depth was 54 feet. Ground water
was measured at 27.6 feet below the surface and weathered claystone bedrock was penetrated
at 46.6 feet. No mention of contamination was found in the log description (Aguirre, 1995). '

B-18 (1992) was drilled in the on rarﬁp area, approximately 65 feet northeast of TH-06. B-18
was drilled to 54 feet, encountered ground water at 28.0 feet and bedrock at 43.3 feet. No
contamination was mentioned in the log description (Aguirre, 1995).

9.1.11 Proposed Pedestrian Underpass East 46" Avenue

One Geoprobe soil boring (GP-4) was drilled in the median strip between the east- and west-
bound lanes of East 46" Avenue along the path of a proposed pedestrian underpass connecting
the Denver Coliseum and National Western Stock Show buildings (see Figure 2). This soil
boring was advanced to ten feet.

GP-4 encountered approximately 4.5 feet of fill beneath the asphalt-covered surface. This fill
consisted of coarse gravel, asphalt fragments, and occasional brick fragments. The fill was.
dark gray in color and appeared to also contain fine coal fragments and coal dust. Moist loose
sand and gravel was logged beneath the fill. No headspace VOCs, staining, odors, explosive
gases or abnormal radiation were associated with any sample from this boring.

9.2 Hydrology

" Surface drainage in the Phase II and III construction areas is channeled via storm sewers to the
South Platte River. Surface runoff along Brighton Boulevard is similarly collected by the
storin sewers with outfalls along the east bank of the South Platte River, near East 45th
Avenue. '

Ground water flow direction in the Phase II and III construction areas is towards the northwest,
that is, towards the South Platte River. Figure 3 shows the potentiometric surface between 44"
- Street and Brighton Boulevard utilizing the ground water elevation data from the WALSH
1998 monitoring wells. The data was collected on May 26, 1998. Ground water gradient in
this area was computed to be 0.0057 ft/ft. Figure 4 is a depth to ground water map
(measurements in feet). Table 3 summarizes the current and historical ground water levels in
the various environmental and geotechnical test holes.
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Table 3 Depth to Groundwater (Feet)
Location Depth to Elevation of | Elevation of Ground Water
Ground Casing Surface Elevation .
Water Below
T.0.C.
WALSH Test Holes May 1998 4
TH-19 29.65 5187.27 5157.62
TH-20 29.81 5187.41 5157.60
TH-21 30.16 5187.63 5157.47
TH-22 30.18 5187.50 5157.32
TH-23 29.23 5185.71 5156.48
TH-24 29.42 5185.11 5155.69
TH-25 28.96 5184.98 5156.02
WALSH Test Holes June 1997¢
DC-2 15.14 5168.25 5168.45 5153.11
DC-3 10.02 5163.72 5163.99 5153.70
DC-4 9.09 5162.00 5162.32 5152.91
WALSH Test Holes 1991®
TH-1 17.37 5170.08 5170.29 5152.71
TH-2 12.62 5163.41 5163.74 5150.79
TH-3 5.87 5160.09 5160.26 5150.22
10.10°¢ 5149.99
TH-4 11.48 5158.47 5158.72 5146.99
TH-5 18.08 5152.01 5150.28 5133.93
TH-6 28.80 5184.31 5183.12 5155.51
TH-7 26.88° 5180.78 5181.17 5153.90
TH-8 28.82 5181.78 5182.03 5152.96
TH-9 29.03 5182.96 5183.13 5153.93
TH-10 27.09 5181.24 5181.48 5154.15
28.23"% 5153.01
TH-11 27.87 5181.56 5181.85 5153.69
TH-12 27.68 5181.62 5181.93 5153.94
TH-13 27.46 5181.83 5182.18 5154.37
TH-14 27.03F 5181.00 5181.37 5153.97
TH-15 26.66 5182.54 5182.95 5155.88
TH-16 28.62 5184.50 5184.71 5155.88
29.95" 5154.55
TH-18 28.05 5183.24 5183.65 5155.19
29.1¢ 5154.14
Aguirre Piezometers 1992-1994°
BW-1 (6.1) 20.0 (1568.5) 5144.7 5124.7
BW-5 (9.8) 32.1 (1572.0) 5156.2 5124.1
BW-10 (7.6) 24.9 (1574.6) 5164.7 5139.8
BW-13 (11.9) 39.0 (1579.4) 5180.4 5141.4
BW-18 (10.7) 35.1 (1580.0) 5182.4 5147.3
THW-29 (13.1) 43.0 (1579.2) 5179.8 5136.8
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Table 3 (Cont’d) Depth to Groundwater (Feet)
Location Depth to Elevation of | Elevation of Ground
Ground Casing Surface Water
Water Elevation
uirre Soil Borings® 1992
B-2 (7.6) 24.9 (1569.6) 5148.3 5123.4
B-3 2.2)7.2 (1566.3) 5137.5 5130.3
B-4 (7.3)23.9 (1571.9) 5155.8 5131.9
B-6 --- (1570.6) 5151.6 ---
B-7 (13.4) 4.0 (1572.6) 5158.1 5114.1
B-§8 (12.9) 42.3 (1572.6) 5158.1 5115.8
B-9 (8.8) 28.9 (1573.7) 5161.7 5132.8
B-11 (9.1) 29.8 (1579.4) 5180.4 5150.6
B-12 (8.8) 28.9 (1579.6) 5181.1 5152.2
B-14 (8.6) 28.2 (1579.4) 5180.4 5152.2
B-15 (8.4)27.6 (1579.4) 5180.4 5152.8
B-16 (8.4) 27.6 (1579.1) 5179.4 5151.8
B-17 (8.4) 27.6 (1579.7) 5181.4 5153.8
B-19 (8.3) 27.2 (1579.9) 5182.1 5154.9
Aguirre Test Holes® 1994
TH-1 (6.0) 19.6 (1569.7) 5148.6 5129.0
TH-2 4.0y 13.1 (1569.4) 5147.6 5134.5
TH-3 1.3)4.1 (1566.0) 5136.5 5132.4
TH-4 (7.0) 23.0 (1571.7) 5155.2 5132.2
TH-5 (6.4) 20.9 (1571.8) 5155.5 5134.6
TH-6 - . (1571.1) 5153.2 -
TH-7 (5.5) 18.0 (1573.3) 5160.4 5142.4
TH-8 (3.6)11.8 (1572.7) 5158.5 5146.7
TH-9 (5.2) 16.9 (1572.5) 5157.8 5140.9
TH-10 (3.9 12.8 (1572.5) 5157.8 5145.0
TH-11 (3.6) 11.9 (1572.6) 5158.1 5146.2
TH-12 (3.9) 12.8 (1572.5) 5157.8 5145.0
TH-13 (3.3) 10.8 (1573.2) 5160.1 5149.3
TH-14 (3.9 12.8 (1574.2) 5163.4 5150.6
TH-15 (5.2) 16.9 (1574.8) 5165.3 5148.4
TH-16 (6.7) 21.9 (1576.1) 5169.6 5147.7
TH-17 (8.2) 27.0 (1578.2) 5176.5 5149.5
TH-18 (9.4 30.8 (1579.6) 5181.1 5150.3
TH-19 (10.8) 35.4 (1579.5) 5180.8 5145.4
TH-20 (12.5)41.0 (1579.3) 5180.1 5139.1
TH-21 (9.3) 30.5 (1579.9) 5182.1 5151.6
TH-22 (8.8) 28.9 (1579.8) 5181.7 5152.8
TH-23 (9.6) 31.5 (1579.3) 5180.1 5148.6
TH-24 (8.4)27.6 (1579.5) 5180.8 5153.2
TH-25 (8.4)27.6 (1579.6) 5181.1 5153.5
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Table 3 (Cont’d) Depth to Groundwater (Feet)

Location Depth to Elevation of | Elevation of Ground
Ground Casing Surface Water
Water Elevation

TH-26 (8.8) 28.9 (1579.8) 5181.7 5152.8

TH-27 (8.5) 27.9 (1579.8) 5181.7 5153.8

TH-28 (7.9)25.9 . (1579.3) 5180.1 5154.2

TH-30 (7.9) 25.9 {1579.4) 5180.4 5154.5

* = Test holes drilled May 1998. Water levels measured on May 26, 1998. Measurements

in feet. -

= Water levels measured February 13, 1992. Measurements in feet.
= Water level measured on June 5, 1997. Measurement in feet.
= Water measurements latest available - January 31, 1995. Measurements in parentheses meters.

= Water level measurements from April 9, 1991.
= Water level measurements from June 5, 1997.
= Water level measurement from May 26, 1998.

B
C
D
E = Water levels probably not stabilized at time of measurement.
F
G
H
1

= Water level measurement from May 5, 1998.
T.O.C. = Top of Casing
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The following maps contain color that
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9.3 Analytical Results

9.3.1 Soil Samples

The concentration of metals in composited soil samples from the seven test holes drilled in the
Phase II and III construction areas is within the typical local and regional ranges (Table 4).
Geoprobe ‘soil sample results are summarized in Table 5. Complete analytical results are
presented in Appendix 5.4.

The results of SVOC (EPA Method 8270) analyses from soil samples is summarized in Table
6. Full analytical results are presented in Appendix 5.2.

Soil samples were collected for Total Extractable Petroleum Hydrocarbons (TEPH) analyses -
from two zones in each of the seven test holes drilled for this site investigation. One sample
was collected from each test hole from the locally persistent silty fine sand (or near the base of
fill at approximately 5 to 6.5 feet below the surface). A second sample was collected near the
ground water contact at approximately 30 to 31.5 feet below the surface. Table 7 summarizes
the findings; complete analytical results are presented in Appendix 5.1.

Table 7 summarizes the results of the Benzene, Toluene, Ethylbenzene, and Total Xylenes
(BTEX), Methyl Tert-butyl Ether (MTBE) and Total Volatile Petroleum Hydrocarbons-
(TVPH) soil analyses. The full analytical results are found in Appendix 5.1.

9.3.2 Ground Water Samples

Table 9 summarizes the results of the EPA Method 8260 analyses for VOCs in ground water.
The complete analytical findings are presented in Appendix 5.5. Figure 5 illustrates the
relative locations and concentration of the various volatile organic compounds in the ground
water. Table 10 summarizes the concentrations of chlorinated solvents detected in EPA
Method 8260 analyses from ground water samples collected in 1991.

No diesel-range hydrocarbons (TEPH by EPA Method Modified 8015/Modified 8100) were
detected in the ground water samples collected from the WALSH 1998 test holes (TH-19
through TH-25). Full analytical results are presented in Appendix 5.6.

Gasoline-range hydrocarbon (TVPH by EPA Method Modified 8015/Modified 8100) analyses
of ground water samples are summarized in Tables 11 and 12. Table 12 also summarizes the
data from the 1991 study (WALSH, 1991b, 1992).

Table 13 summarizes the total dissolved metals in ground water. The complete analyses and a
summary of the 1991 results are presented in Appendix 5.7.
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Analytical results pertaining to the individual properties are discussed below. A listing of
analyses performed for this investigation is contained in Appendix 1.0.

Parcel 49 (Central Storage)

Elevated concentrations of arsenic (93 mg/Kg), lead (970 mg/Kg) and silver (4.3 mg/Kg) were
measured in the black fill material in GP-1 (see Table 5). This Geoprobe soil sample was
collected from the concrete-covered parking area along the southeast side of the Central
Storage building. The elevated concentration of silver in the fill material suggests that,
although the material resembled coal dust and not the typical smelter waste as found earlier in
the parking area of the Denver Coliseum (Phase I area, WALSH, 1997), at least a portion of
this fill is comprised of smelter waste from the former Omaha and Grant Smelter.
Concentrations of metals in the other Geoprobe samples from the site (GP-2 and GP-3) were
within regional and local ranges. A second composite sample from GP-1, but excluding the
black fill material, was within regional and local ranges for total metals (Table 5).

The lead content in the fill from GP-1 is above the Consent Decree level (500 ppm) for the
Globeville Smelter (Margaret Staub, ASARCO Globeville Facility Manager 07-10-97). A
typical action level for lead in soil in industrial settings is 500 mg/Kg (ppm). A toxicity
characteristic leaching procedure (TCLP) was performed on the elevated lead and arsenic
content of GP-1. The results were below detection limits (<0.050 mg/Kg) for arsenic and
0.24 mg/Kg for lead (Table 5). Based on these results, the black fill material in GP-1 would
be classified as a special, and not a hazardous waste, under the Resource Conservation and
Recovery Act (RCRA).

Elevated concentrations of lead (210 mg/Kg) were also detected in the 2.5 foot grab sample
from TH-16, drilled near the north end of the Central Storage building in 1991 (WALSH.
1992). This sample was collected from a black-colored fill material (also found on Parcel 46).
Concentrations of total RCRA-8 metals in TH-19 and TH-20 were within regional and local
ranges (Table 4).

Low concentrations of SVOCs were detected in the composite soil samples from TH-19 and
TH-20 (Table 6). The SVOCs detected at Central Storage include 2,6-dinitrotoluene (500
ug/Kg) from TH-19 and elemental sulfur (1,900 ug/Kg) in TH-20. These compounds may be
attributed to incomplete coal combustion products or possibly to fertilizer materials once stored
in the structure. These compounds do not pose a significant health or safety risk at these
concentrations.

Black-colored soil, believed to be petroleum contaminated, was noted in TH-19 at the 6 to 6.3-
foot interval. The analytical results from this interval were non-detect for petroleum
contamination (Table 7). Low concentrations of toluene (12 ug/Kg) and xylenes (5.6 ug/Kg)
were detected in the soil samples near the ground water contact in TH-19 (Table 7).
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Staining and a slight hydrocarbon odor was noted in the 35 to 36-foot level in TH-20. MTBE
(9 ug/Kg) was the only petroleum-associated contaminant detected from the soil at this level
(30-31.5 foot interval). The source of the MTBE at Central Storage is unknown and may
originate up-gradient of this parcel. '

No volatile petroleum hydrocarbons were detected in the ground water from TH-19 or TH-20
(Table 11). TVPH at 770 ug/L was also detected in the resampled TH-16 test hole, drilled
near the north end of Parcel 49 in 1991. This result represents a significant increase over the
1991 level (5 ug/L MTBE and 2 ug/L PCE, WALSH, 1992).

PCE (140 ug/L and an unknown conjugated compound (8.6 ug/L) were detected in the ground
water by EPA Method 8260 from TH-19. PCE was also detected in TH-20 (8.1 ug/L) (Table
9). Both of these concentrations exceed the MCLs for this compound (5 ug/L). PCE was
detected in 1991 from TH-16 at 2 ug/L (Table 10). The source of this contamination is
unknown, but the significant increase in the TVPH in TH-16 suggests that a plume of
contamination may have migrated onto the property from an off-site up-gradient source.

Parcel 50 (Western Boom)

The metal content of the soil samples was within regional and local norms (Table 4) and no
SVOCs were detected in any soil sample (Table 6).

Diesel-range hydrocarbons (TEPH) at 3,100 ug/Kg were detected in TH-21 in the shallow
sample interval (5-6.5 feet, Table 7) but were not detected in the sample from the 30-31.5 foot
interval. Total xylenes (340 ug/Kg) and MTBE (1,200 ug/Kg) were detected from this
interval. No hydrocarbon contamination was detected in the shallow soil sample from TH-22
(10-11.5 feet). Minor contamination was detected in the deeper sample from 30-31.5 feet
(total xylenes at 5.1 ug/Kg and 8.7 ug/Kg MTBE).

The source of the TEPH and gasoline-range fuel contamination is unknown but may originate
at the site due to leaking ASTs or USTs at the bulk petroleum storage which once existed on
the property. An off-site source is also possible.

The source of the MTBE is also unknown and may originate from an up-gradient location
southeast of the parcel. The bulk storage ASTs and USTs which once existed on the property
were removed prior to the widespread introduction of MTBE to the Front Range area. The
low level of petroleum contamination in the soil samples from TH-21 (with the exception of
MTBE) suggests that the UST indicated to exist near the south apex of the property has been
removed (Sanborn Insurance maps for 1945 and 1958, WALSH, 1991b).

Methylene chloride (DCM) was detected in TH-21 (12 ug/L) and TH-22 (17 ug/L) (Table 9).
These levels exceed the MCLs for drinking water for these compounds (5 ug/L). Methylene
chloride is a common laboratory contaminant. However, DCM was not detected in other
water samples collected during this sampling event. The source of the methylene chloride is
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unknown, but could originate either at the site (former location of 14 ASTs and 4 USTs) or
from an unknown up-gradient location. The high concentration of PCE on Parcel 49 implies
that the source for the PCE on Parcel 50 is up-gradient, that is, to the southeast.

Parcel 53 (Vacant storage lot)

SVOCs (8,200 ug/Kg) were detected in TH-18, which was drilled in 1991 on the property
boundary between Parcels 53 and 52 (unpaved parking lot). The SVOCs consisted of unknown
oxygenates, paraffins, and bio-organic compounds and are not considered to be significant
health or environmental risks. The source of the SVOCs is unknown but could be attributable
to incomplete combustion products from fuels, spillage or infiltration of materials stored at the
site, or a component of the fill material used to bring the parcel to grade.

No volatile or extractable petroleum hydrocarbons were detected in TH-18 in the 1998 ground
water samples (Table 12, Appendix 5.6), although the 1991 results indicated a TVPH level of
890 ug/L (WALSH, 1991b). The difference in these values suggests migration or attenuation
of a petroleum plume across the site.

PCE (5 ug/L) and MTBE (890 ug/L)) were also detected in the ground water in. 1991
(WALSH, 1991b). The MCL for PCE is 5 ug/L; there is no established MCL for MTBE.
The source of these compounds is unknown.

Parcel 42 (O G Valentine Lumber)

TH-23 was drilled along the proposed route of a sewer line and up-gradient to a suspected
leaking UST under the northwest corner of the O G Valentine building. Total RCRA-8 metals
in soils were with regional ;md local ranges in TH-23 (Table 4).

No SVOCs were detected in the soil from TH-23 (Table 6).

No diesel-range or BTEX compounds were detected in soil samples from TH-23 (Table 7).
MTBE was detected in the shallow and deep samples from TH-23 (9.3 ug/Kg at 5-6.5 feet and
8.6 ug/Kg at 30-31.5 feet) (Table 7).

Total dissolved metals in the ground water sample were within MCLs.

PCE (31 ug/L) was detected in the ground water from TH-23 (Table 9). This concentration is
above the MCL for this compound. The source of the PCE is unknown. If the source
originated up-gradient to the parcel, it may be related to the source of the PCE noted on

Parcels 49, 50, and 52/53 and 40.

No volatile petroleum hydrocarbons were noted in the ground water from TH-23.
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TH-10 was drilled in 1991 in a down-gradient position to a disused dispenser and UST which
was located near the north side and adjacent to the foundation of the O G Valentine Lumber
building.  Diesel-range hydrocarbons (1,100 ug/L) were detected in resampled TH-10
(Appendix 5.6). Ground water from TH-10 was discolored (gray) and had a mild petroleum
odor and spotty sheen. An unused gasoline dispenser and UST at this site and up-gradient of
this test hole is the most likely source of these diesel-range hydrocarbons. This hypothesis is
strengthened since no TVPH contamination was noted in TH-23 (up-gradient to TH-10). The
lack of TVPH contamination in TH-23 suggests that no off-site petroleum contamination has
impacted the property. ’

Total volatile petroleum hydrocarbons totaling 770 ug/L were detected in the ground water
sample from TH-10 in 1998 (Table 12). These results are significantly lower than that
recorded in 1991 (58,360 ug/L)Y(WALSH, 1991b) and in 1992 (7,000 ug/L, Denver Fire
Station 9, quarterly monitoring report, ET Technologies, 1993). The UST near the north end
of the O G Valentine building is the likely source of these hydrocarbons.

Quarterly monitoring reports from the Denver Fire Station #9 (HWS Consulting, 1995) suggest
that two plumes exist on Parcel 79; one (mainly diesel) originating from a former leaking UST
on the fire station property and another (mostly gasoline) from an up-gradient location,
presumably Parcel 42. These plumes (orientation from HWS Consulting Group, 1995) are
depicted on Figure 6.

Parcel 79 (Denver Fire Station #9)

TH-7 was drilled by WALSH near the southwest corner of the parcel in 1991. The location
was slightly up-gradient to a diesel UST on the property.

No VOCs or SVOCs were detected in the soil samples from this test hole and total metals were
within regional ranges.

Total dissolved metals in the ground water sample from TH-07 were within MCLs.

Benzene (150 ug/L), toluene, ethylbenzene and xylenes were detected in the ground water
sample. The concentration of benzene exceeded the Colorado MCL. No chlorinated
compounds were detected in 1991.

SVOCs in ground water totaled 530 ug/L and consisted mainly of petroleum degradation
products.

The source of this contamination was assumed to be the diesel fuel UST on the fire station
property. Later investigations indicated that contamination from a leaking UST on the O G
Valentine property (Parcel 42) is also present.
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Parcel 43 (Darko’s Automotive)

Elevated concentrations of cadmium, chromium, lead and mercury were detected in the
stained, shallow (0-1.5 feet) fill material at Darko’s Automotive. These soils were not
detected below 4 feet and are resting on naturally-occurring clay. The areal distribution of the
discolored soils on Parcel 43 is unknown (WALSH 1991b). A summary of the 1991 data is
found in Appendlx 5.4.

PCE (2 ug/L) was detected in the ground water from TH-14 in 1991 (Table 10). The source of
the contamination is unknown.

Parcel 99 (Lambert storage building)

Total RCRA-8 metal concentration in soils was within regional and local ranges for TH-24
(Table 4) and TH-12 (WALSH, 1991b).

SVOCs totaling 1,750 ug/Kg were detected in the soil sample from TH-24 (Table 6). SVOCs
were also detected in the shallow soils from TH-12 (WALSH, 1991a). These SVOCs are
likely the result of incomplete combustion and do not pose a significant health or safety risk.

TEPH was detected in the shallow samples in TH-24 (17,000 ug/Kg, Table 7) but was not
detected in the sample from the 30-31.5 foot interval. The source of the diesel-range fuel
contamination in soils on Parcel 99 is likely due to the operational practices at the automobile
repair shops which formerly existed at the site.

No BTEX compounds were detected in the soil samples from TH-24, although MTBE was
detected at 12 ug/Kg in the sample from 5 to 6.5 feet (Table 7). The source of the MTBE in
the soil is unknown but may be related to operator practices at the automobile repair facilities
that occupied the site at various times between 1956 and 1994.

Total volatile petroleum hydrocarbons totaling 1,100 ug/L. were measured in the ground water
in TH-24 (Table 11). No volatile petroleum hydrocarbons were detected in TH-12 (WALSH,
1991) which was drilled 40 feet southwest of TH-24. The source of the TVPH in TH-24 may
be the suspected floor drain sand trap from the garage on Parcel 99, or it may have originated
at an unknown, up-gradient location.

PCE was detected in the ground water from TH-24 at 530 ug/L (Table 9). This concentration
is considerably above the MCL for this compound (5 ug/L). PCE (2 ug/L) and 1,1,1-
trichloroethane (2 ug/L) was detected in the ground water from TH-12 in 1991 (Table 10).
The source of the PCE is unknown, but may be related to a suspected floor drain sand trap
near the west side of the structure. There may also be an unregistered leaking UST on the site.
Alternatively, the source could be to the southeast from an unknown up-gradient location.
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Parcel 54 (Lambert Auto Parts)

Significant TVPH contamination (276,470 ug/L) was documented in 1991 from TH-13 which
was drilled immediately down-gradient of the former UST at Lambert Auto Parts (WALSH,
~ 1991b). Lambert Auto parts occupies the site of a former gasoline station, the presumed
source of the contamination.- Metals in ground water and soils were within regional limits.
SVOCs in soils consisted of common combustion and petroleum degradation products’ which
pose no significant health or safety risk.

Parcels 55 (Lambert Automobile Electronics) and 56 (Lambert paved parking lot)

TH-25 was drilled near the southeast corner of the parcel. Total RCRA-8 metals in soils were
within regional and local ranges (TH-25, Table 4).

TEPH (4,400 ug/Kg) was detected in the soil sample from 5-6.5 feet in TH-25 but was not
detected in the deeper sample (25-31.5 foot interval) (Table 7). Low concentrations of toluene
(18 ug/Kg), ethylbenzene (6.1 ug/Kg), and total xylenes (34 ug/Kg) were detected in the
shallow soil sample (5-6.5 foot interval) from TH-25, but were absent in the sample from 25-
31.5 feet (Table 7).

The fuel contamination in soils in TH-25 could be due to leakage from the UST which was
removed from the adjoining Lambert Auto Parts (Parcel 54) or from the UST which was
shown on the Sanborn Insurance maps and may exist under the present Brighton Boulevard.

No volatile petroleum compounds were detected in the ground water from TH-25 (Table 10).

TH-11 was drilled in 1991 near the northwest corner of the parcel and down-gradient from a
removed waste oil tank and four in-service hydraulic oil USTs. No significant soil’
contamination was detected. No volatile petroleum hydrocarbons were detected in the ground
water (Table 12). DCE (2 ug/L) and 1,1,1-TCA (2 ug/L) was detected in the ground water.
These concentrations are below the Colorado MCLs for these compounds. The source of the
-chlorinated compounds is unknown, but may have originated from the waste oil tank. An off-
site source is also a possibility.

Parcel 46 (Hydraulic Equipment Repair)

Discolored soils were identified to the 2-foot level on Parcel 46 (Hydraulic Equipment Repair)
in TH-15 (WALSH, 1991). This material contains lead (170 mg/Kg) and arsenic (7.0 ppm),
PAHs and oil. A 3-foot thick layer of naturally-occurring clay below the contaminated soils
may provide a barrier to vertical contaminant migration. The extent of this black fill material
is unknown. Bulk petroleum products were once stored on this site (14 ASTs and 3 USTs) and
are the probable source of this soil contamination.
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Total metal concentrations in the soil sample from TH-06 were within regional and local
ranges. The sample from the black fill material in TH-15 contained arsenic (7.0 ppm) and lead
(170 ppm) at levels which are slightly above the regional ranges. The source of the metal
contamination is also probably the bulk petroleum storage, although the hydraulic repair
facility could also be a contributor. The extent of the metal, PAHs and oil contaminated soil is
unknown, but is probably limited in vertical extent by a layer of clay at approximately 3 feet
" below the surface. ' ' '

No VOCs were detected in the soil samples from either well. No SVOCs were detected in the
soil sample from TH-06, but petroleum, mainly oils, at approximately 200 ppm was measured
in TH-15. Other SVOCs (approximately 1.3 ppm), apparently fuel combustion products, were
also detected in the soil from TH-15. The bulk oil storage facility is the likely source of these
SVOCs.

No volatile petroleum hydrocarbons were detected in the ground water from either TH-06 or
TH-15 (WALSH, 1991b). Solvents were detected in the ground water from both wells. PCE
(4 ug/L), DCM (20 ug/L) and 1,1,1-TCA (8 ug/L) were detected in both wells. PCE (2 ug/L)
and 1,1,1-TCA (8 ug/L) were detected in TH-15. No SVOCs were detected in the ground
water from either well. Total dissolved metals were within MCLs for both wells.
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Table 4 Soil Concentrations of Metals (mg/Kg) and Typical Local and Regional Ranges -
Humboldt/44™ Streets to Brighton Boulevard (WALSH 1998 Test Holes)
Meta! CDOT CDOT | Western U.S. TH-19 | TH-20 TH-21 TH.22 TH-23 TH-24 TH-25
Mean! Range u.s. Typical .
Range? Range’
Arsenic 5.5 ND*-13 0.1-40 1-40 7.6 7.1 ND ND 6.4 11 6.9
Barium 563 13-1000 | 100-3000 | 100-3000 | 100 53 24 29 33 150 62
Cadmim 1.83 ND-6 0.01-2 0.01-7 ND ND ND ND ND ND ND
Chromium 12.5 ND-14 5-1500 5-3000 8.7 5.7 2.5 3.2 3.9 12 5.8
Lead 33 1.8-80 [ 2-300 2200 73 ND ND 5.6 ND 32 53
Mercury <DL*-(0.1) ND-0.2 0.01-0.055 0.01-0.08 ND ND ND ND ND 0.13 ND
Selenium < DL-(10) ND-2 0.01-12 0.1-2 ND ND ND ND ND ND ND
Silver <DL~(1) ND-1 0.01-8 0.1.5 ND ND ND ND ND ND ND

(1) Calculated from 71 soil samples collected from CDOT projects in the Denver Metro Area.

(2) Bowen, 1979
(3) Dragun, 1988
(4) Detection Limit
(5) Not Detected

Bold numbers exceed U.S. Typical Ranges or local CDOT ranges for a particular metal.
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Table 5 Soil Concentrations of Metals (mg/Kg) and Typical Local and Regional Ranges -
Humboldt/44™ Streets to Brighton Boulevard (WALSH 1998 GeoProbe Soil

Samples) '
Location and Sample Depth (Feet)
Metal CDOT CDOT Western Us. GP-1 GP-1 GP-2 GP3 | GP4
Mean' Range US. | Typical (1.92.9) | 1.9-10.0) | (3-10) 4-10) (2.5-10.0)
- Range’ | Range’ black fill | bl. fill excl.
Arsenic 55 ND?-13 0.1-40 140 93 6.3 ND ND ND
(ND) .
Barium 563 13-1000 100-3000 100-3000 800 70 4.7 24 12
Cadmium 1.83 ND-6 0.01-2 0.01-7 3.1 ND ND ND ND
Chromium | 12.5 ND-14 5-1500 5-3000 10 7.1 ND 2.0 1.8
Lead 33 1.8-80 2-300 2-200 970 ND ND ND ND
. (0.24)

Mercury <0 If)L‘- ND0.2 0.01-0.055 | 0.01-0.08 ND ND ND ND ND
Selenium (< DL-(10) | ND-2 0.01-12 0.122 ND ND ND ND ND
Silver <DL-(1) ND-1 0.01-8 0.1-5 4.3 ND ND ND ND

(1) Calculated from 71 soil samples collected from CDOT projects in the Denver Metro Area.
(2) Bowen, 1979 '

(3) Dragun, 1988

(4) Detection Limit

(5) Not Detected

Bold numbers exceed U.S. Typical Ranges or local CDOT ranges for a particular metal.

TCLP results in parentheses.

Table 6 SVOCs in Soils (ug/Kg) - Humboldt/44™ Streets to Brighton Boulevard
Compound Location

TH-19 - | TH-20 TH-21 TH-22 TH-23 TH-24 GP-4
Benzo[a]pyrene ND ND ND ND ND 330 ND
Benzo[b]fluoranthene ND ND ND ND ND 330 ND
2,6-Dinitrotoluene 500 ND ND ND ND ND ND
Fluoranthene ND ND ND ND ND 510 ND
Pyrene ND ND ND ND ND 580 ND
Unknown Multi-ringed ND ND ND ND ND 170 T ND
Aromatic .
Sulfur, Molecular ND 1,900T | ND ND ND ND ND

Concentrations in ug/Kg (parts per billion).
ND = not detected
T = Tentatively Identified Compound by mass spectrum
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Table 7 Concentration of Petroleum Hydrocarbons in Soil (ug/Kg) - Humboldtl44TH Streets to Brlghton Boulevard, WALSH

1998 Test Holes
Location and Depth (Feet) .

Analyte TH-19 TH-19 TH-20 TH-20 TH-21 | TH-21 TH-22 TH-22 TH-23 | TH-23 TH-24 | TH-24 TH-25 | TH-25

(5-6.5) (30-31.5) | (30-31.5) | (35-36.5) | (5-6.5) | (30-31.5) | (10-11.5) | (30-31.5) | (5- (30-31.5) | (5-6.5) | (25- (5-6.5) | (25-

. 6.5) 31.5) 31.5)

Benzene ND ND ND ND ND ND ND . ND ND ND ND ND ND ND
Toluene ND 12 ND ND ND ND ND ND ND ND ND ND 18 ND
Ethylbenzene || ND ND ND ND ND ND ND ND ND ND ND ND 6.1 ND
Total Xylenes ND 5.6 ND ND | ND 340 ND 5.1 ND ND ND ND 34 ND
BTEX ND 17.6 ND ND ND 340 ND 5.1 ND ND ND ND 58.1 ND
MTBE ND ND ND 9.0 ND 1,200 | ND 8.7 9.3 8.6 12 ND ND ND
TVPH ND ND ND ND ND ND ND ND ND ND ND ND ND ND
TEPH ND ND ND ND 3,100 ND ND ND ND ND 17,000 | ND 4,400 ND

Bold values exceed Remedial Action Category I (RAC 1) standards established by the CDPHE for soils affected by leaking underground storage tanks (USTs) (CDH,

1992).
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Table 8 Concentration of Petroleum Hydrocarbons in
Sail (ug/Kg) - Geoprobe Soil Samples
Analyte Location and Depth (Feet)
GP-1 GP1 GP-2 GP-3 GP-4
(1.9-2.9) (1.9-10.0) (3-10) (4-10) (2.5-10.0
Benzene 6.6] ND UJ {NDU ND U NDU -
Toluene ND UJ ND UJ NDU NDU ND U
Ethylbenzene 6.3] ND UJ ND U ND U ND U
Total Xylenes 11} ND UJ ND U ND U ND U
BTEX 23.9 ND ND ND ND
MTBE 94 ] 48] ND U ND U NDU
TVPH ND UJ ND UJ ND U ND U ND U
TEPH 13,000 ND U ND U ND U ND U

ND = Not Detected
U = Compound was searched for but not detected at or above the method detection limit.
J = Compound was identified out of the method working limits and should be considered an estimated value.

Table 9 Volatile Organic Compounds in Ground Water (ug/L), 1998 WALSH Test Holes
Compound TH-19 TH-20 TH-21 TH-22 TH-23 TH-24

Tetrachloroethene 140 8.1 7.8 19 31 530

Methylene Chioride ND ND 12 17 ND ND

Unknown Conjugated | 8.6 T ND ND ND ND ND

Compound

Bold values exceed the CDPHE MCLs for the respective compound.

“T” = Tentatively identified compound
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Table 10 Chlorinated Solvents in Ground Water (ug/L

, 1991 WALSH Test Holes

Compound TH-6 - TH-9 TH-11 TH-12 TH-14 TH-15 TH-16 TH-18
Tetrachloroethene 4] 6 2] 2] 2] 2] 2] 5
Methylene Chloride 20B ND ND ND ND ND ND ND
1, 1, 1-Trichloroethane | 8 ND 6 2] ND 8 ND ND

Bold values exceed the CDPHE MCLs for the compound.

“J” = Judged value

“B” = Indicates that the compound was found in the method blank and has been corrected.

ND = Not Detected

p:\projects\cdot\3008\siteinv2. doe,07.27.98

35




Z=Walsh

Environmental Scientists and Engineers, Inc.

Table 11 TVPH in Ground Water (ug/L), WALSH 1998 Test Holes

Location TH-19 | TH-20 | TH-21 | TH-22 | TH23 | TH-24 | TH-25

Concentration | ND ND | ND ND ND 1,100 ND
ND = Not Detected o A — : :
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Table 12 TVPH in Ground Water (ug/L), WALSH 1991

Test Holes

Location Concentration
TH-6 ND
TH-7 1,964
TH-9 78
TH-10 58,360
TH-10 (1998) (770)
TH-11 ND
TH-12 ND
TH-13 276,470
TH-14 32
TH-15 ND
TH-16 5
TH-16 (1998) (740)
TH-18 890
TH-18 (1998) (ND)

ND = Not Detected
1998 results in parentheses.

Table 13 Concentration of Metals in Groundwater (mg/L), WALSH 1998 Test Holes

Metal TH-19 TH-20 TH-21 TH-22 | TH-23 TH-24 TH-25 CGWS!
(mg/L) |

Arsenic ND ND ND ND ND ND ND 0.05
Barium 0.049 0.046 0.057 0.051 0.055 0.055 0.045 1.0
Cadmium ND “ND ND ND ND ND ND 0.005
Chromium ND ND ND ND ND ND ND 0.05
Lead ND ND ND ND ND ND ND 0.05
Mercury ND ND ND ND ND ND ND 0.002
Selenium ND ND ND ND ND ND ND 0.01
Silver ND ND ND ND ND ND ND 0.05

! = Colorado Ground Water Standards, Human Health Standards (CDH, 1995). Bold values exceed CGWSs.

ND = not detected -
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9.3.3 Discharge Parameter Results

Dewatering in the Phase II and III construction areas may be necessary for retaining wall
foundations and -other relatively deep (greater than 27 feet below ground level) excavations.

- Discharge parameter data was not collected in ‘1998 because the 1991 data was deemed
sufficient for the area. In general, the total suspended solids (TSS) and gross alpha radiation
levels exceed the Colorado standards for the discharge of ground water. Ground water may
also require treatment to remove petroleum and chlorinated hydrocarbons (PCE, TCA and
DCM) before discharge. A summary of the discharge parameter results from the WALSH
1991 monitor wells in the Phase II and III areas is included in Appendix 6.0.
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10 Conclusions and Recommendations

Soil and ground water contamination and USTs have been identified in the Phase II and III
construction areas (WALSH 1991b, 1992, 1996, this report). These environmental problems
will require that the CDOT implement special precautions to protect worker and public health
and will require some specific actions to ensure tanks and contaminated materials are properly
handled. Figure 6 illustrates the general outline of known environmental concerns in the Phase
II and III construction areas. The areas of concern depicted on Figure 6 are approximate and
interpretive. Residential areas south of East 47" Avenue have not been investigated in detail
but are believed to represent a relatively low probability of contamination. '

¢ Ground water from all of the test holes drilled in 1998 in the Phase II and III construction
areas is contaminated with PCE, and in places with methylene chloride, at concentrations
which exceed the MCLs for these compounds. The greatest concentration of PCE was
- detected in TH-24 (530 ug/L) on Parcel 99. Substantial PCE was also detected in TH-19
on Parcel 49 (140 ug/L). Methylene chloride above the MCL was detected in TH-21 and
TH-22 at 12 and 17 ug/L, respectively. PCE contamination was widespread in 1991, but
only exceeded the MCL in one location (TH-09, 6 ug/L). Either multiple sources of
contamination exist within the study area, or a large plume of PCE has migrated into the
area from unknown up-gradient location(s).

e Black fill material containing elevated concentrations of lead and arsenic, presumably
composed in part of smelter wastes from the Omaha and Grant Smelter, was discovered
near the southeast corner of Parcel 49 (Central Storage). This fill material was also
contaminated with petroleum compounds. Discolored fill material containing metals,
PAHs and oil was previously detected on Parcel 43 (Darko’s Automotive) and Parcel 46
(Hydraulic Equipment Repair).

e Fuel constituents were noted in soils from all of the test holes drilled in 1998, but at levels
which do not exceed RAC I remediation levels. Volatile petroleum compounds were found
in the ground water from TH-24 (Parcel 99, Lambert storage building), TH-10 (Parcel 42,
O G Valentine Lumber) and TH-16 (Parcel 49, Central Storage).

e An underground stbrage tank is known to exist on Parcel 42 (O G Valentine Lumber) and
down- and up-gradient test holes suggest that this tank may be contributing to the
contamination noted in TH-07 and TH-10. USTs may also be present up-gradient to Parcel
50 (Western Boom), Parcel 54 (Lambert Auto Parts), Parcel 55 (Lambert Automobile
Electronics), and Parcel 46 (Hydraulic Equipment Repair). Known USTs are present on
Parcel 55 (Lambert Automobile Electronics).

e Discharge parameter results indicate that ground water will exceed allowable limits for
total suspended solids (TSS). Settling or flocculation will be required to remove excessive
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TSS. Treatment or a permit variance will also be necessary for the elevated gross alpha
and beta radiation. The radiation values are not unusual for sites along the Front Range.

e Barium was the only RCRA-8 metal detected in the 1998 ground water samples from the
Phase II and III v.construction area. The concentration did not exceed the MCLs.

e Ground water flow direction in the Phase II and III construction areas is to the northwest,
that is, towards the South Platte River. Depth to ground water is generally between 27 and
31 feet over most of the investigation area.

10.1 Parcel 49 (Central Storage)

Black fill material, presumably composed of smelter waste, was found beneath the concrete
covered parking area to the east of the Central Storage structure in GP-1. This material was
only detected in the southernmost of the three Geoprobe soil sample sites and was not detected
in the three test holes that have been drilled on Parcel 49. The black fill material has
concentrations of arsenic, lead, and silver above the regional ranges. The fill material also
contained BTEX compounds, MTBE, and diesel-range petroleum hydrocarbons (TEPH).

This fill material contains lead above the usual “action level” limits (500 mg/Kg) for an urban
industrial area. The black fill material was submitted for TCLP metals analysis and the results
indicate that the material is not a hazardous waste by characteristics according to RCRA.

o WALSH recommends that the black fill material be segregated from other soils and treated
as a special waste for disposal purposes. Dust suppression methods and proper PPE
(gloves) should be employed to reduce worker exposure and limit the spread of the metal-
bearing fill. :

Black-colored soil, believed to be petroleum contaminated, was noted in TH-19 at the 6 to 6.3-
foot interval. The analytical results from this interval were non-detect for petroleum
contamination; total metals were within regional limits. Staining and a slight hydrocarbon
odor was also noted in the 35 to 36-foot level in TH-20. MTBE (9 ug/Kg) was the only
petroleum-associated contaminant detected from the soil at this level.

e WALSH recommends that as a precautionary measure, stained soils excavated from Parcel
49 should be assumed to be contaminated with metals and treated as special waste for
disposal purposes. ‘

Ground water in TH-16 contains volatile petroleum hydrocarbons (770 ug/L) and in 1991
contained PCE (2 ug/L) and MTBE (5 ug/L). Ground water in TH-19 and TH-20 contains
PCE above the MCL. The source of this contamination is unknown.
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e WALSH recommends that ground water removed from deep excavations on this parcel be
treated to remove petroleum and chlorinated hydrocarbons prior to discharge. Workers
should wear appropriate PPE to minimize contact with the ground water.

¢ WALSH recommends that the CDOT inform the CDPHE of the discovery of high
- concentrations of chlorinated solvents in the ground water in the Phase II and III
construction areas. ' '

10.2 Parcel 50 (Western Boom)

Minor petroleum contamination was detected in soil samples from this parcel. MTBE was
detected at 1,200 ug/Kg in the soils in TH-21. The source of the MTBE is not known. The
known usage history of this parcel suggests that the MTBE may be related to an off-site
source. The bulk storage ASTs and USTs which once existed on the property were removed
prior to the widespread introduction of MTBE to the Front Range area. The low level of
petroleum contamination in the soil samples from TH-21 (with the exception of MTBE)
suggests that the UST indicated to exist near the south apex of the property has been removed
(Sanborn Insurance maps for 1945 and 1958, WALSH, 1991b).

e WALSH recommends that construction personnel remain alert to the possible presence of
petroleum contaminated soils and USTs on this parcel. If contamination is detected, then
the appropriate PPE and screening measures outlined in the Material Management Plan
(MMP) will take affect.

Ground water samples from the test holes on this parcel contain PCE and DCM at levels which
exceed the MCLs. The source of the contamination is unknown.

¢ WALSH recommends that the ground water on this parcel be treated to remove PCE and
DCM prior to discharge. Workers should wear appropriate PPE to minimize contact with
the ground water.

10.3 Parcels 52 and 53 (Unpaved parking lot and vacant sforage~_lot)

SVOCs (8,200 ug/Kg) were detected in soils from TH-18, which was drilled in 1991 on the
property boundary between Parcels 53 and 52. The SVOCs are not considered to be
significant health or environmental risks.” The source of the SVOCs is unknown but could be
attributable to incomplete combustion products from fuels, spillage or infiltration of materials
stored at the site, or a component of the fill material used to bring the parcel to grade.

e WALSH recommends that workers remain alert to the presence of petroleum-contaminated
soils on these parcels. If these soils are uncovered they should be segregated and tested to
determine the proper disposal method. Workers should wear proper PPE to reduce
exposure to the soils and dust suppression methods should be employed.
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No volatile or extractable petroleum hydrocarbons were detected in the ground water from TH-
18 in 1998 although the 1991 results indicated a TVPH level of 890 ug/L (WALSH, 1992).

The difference in these values suggests migration of a petroleum plume over the area or natural
attenuation of an existing plume. : :

PCE (5 ug/L) and MTBE (890 ug/L) were also detected in the ground water in 1991. The
MCL for PCE is 5 ug/L; there is no established MCL for MTBE. The source of these
compounds is unknown. .

e WALSH recommends that the ground water on this parcel be treated to remove PCE and
DCM prior to discharge. Workers should wear appropriate PPE to minimize contact with
the ground water.

10.4 Parcel 42 (O G Valentine Lumber)

TH-23 was drilled along the proposed route of a sewer line. Fuel constituent contamination in
soils was minimal; only low concentrations of MTBE was detected. The lack of significant
fuel contamination in soil and ground water suggests that the unused UST on the north side of
Parcel 42 is the source of the contamination noted in TH-10.

PCE, at concentrations above the MCL, was detected in the ground water from TH-23. The
source of the contamination is unknown, but may have resulted from spillage along the
adjacent railroad tracks, operational practices by the property owner, or migration onsite of an
up-gradient contamination plume.

e WALSH recommends that any produced ground water in the vicinity of TH-23 be
adequately treated to remove PCE before discharge. Workers should wear appropriate
PPE to minimize contact with the ground water.

TH-10 was drilled in 1991 in a down-gradient position to a unused dispenser and UST which
was located near the north side and adjacent to the foundation of the O G Valentine Lumber
building. Some soil contamination was noted near the ground water table. The extent of the
soil contamination on Parcel 42 is unknown, but may extend beyond the property limits.

e WALSH recommends that petroleum-contaminated soils be segregated and placed on
plastic, bermed and covered with plastic sheeting pending testing for proper disposal.
Proper PPE equipment should be worn by the constructlon personnel to minimize contact
with contaminated soil.

The concentration of total volatile petroleum hydrocarbons in ground water decreased
dramatically in TH-10 from the initial sampling in 1991 to 1998. This decrease may be
attributable to natural attenuation and degradation of the petroleum contamination.
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Remediation efforts on Parcel 79 (Denver Fire Station #9) may also have contributed to the
decrease in TVPH by creating an increased gradient of relatively oxygenated ground water
across Parcel 42. The extent of the plume originating on Parcel 42 has been documented by
the environmental firms engaged to remediate Parcel 79 and is deplcted on Flgure 6. No -
chlorinated hydrocarbons were detected in TH-10 in 1991.

e WALSH recommends that any ground water produced in the vicinity of TH-10 be treated
to remove petroleum hydrocarbons. In addition, the widespread presence of PCE and other
chlorinated compounds in the vicinity of TH-10 indicates that ground water should also be
treated to remove solvents. Workers should wear proper PPE to minimize contact with the
ground water. :

10.5 Parcel 79 (Denver Fire Station #9)

TH-7 was drilled slightly up-gradient to an UST containing diesel fuel. Benzene was detected
in concentrations above the MCL. Subsequent remediation of this site has resulted in benzene
levels near the MCL.

e WALSH recommends that any ground water produced from Parcel 79 be treated to remove
petroleum hydrocarbons before discharge. In addition, the widespread presence of PCE
and other chlorinated compounds in the vicinity of TH-7 indicates that ground water should

also be treated to remove solvents. Workers should wear proper PPE to rmmrmze contact

with the ground water.

Utilities and the fire station foundation prevented complete removal of diesel-contaminated soil
from the vicinity of the UST when it was removed in 1991. The extent of the remaining
contaminated soil is unknown, but is likely largely confined to the property and the vicinity of
the structure.

e Soils with visible petroleum contamination, that exhibit headspace PID readings or have a
hydrocarbon odor should be segregated, placed on plastic, bermed and covered with plastic
sheeting pending analysis and proper disposal. Workers should wear appropriate PPE to
minimize contact with the soil.

10.6 Parcel 43 (Darko’s Automotive)

Black discolored soils were detected in the shallow subsurface on Parcel 43, currently occupied
by Darko’s Automotive. These soils were not detected below 4 feet and rest on naturally-
occurring clay. The areal distribution of the discolored soils on Parcel 43 is unknown.

e WALSH recommends that discolored soils excavated from Parcel 43 should be segregated
and treated as a special waste for disposal purposes. Dust suppression and proper PPE
should be worn to minimize contact with the contaminated soils.
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PCE (2 ug/L) was detected in ground water from this parcel in 1991. The source of the
contamination is not known: it may be related to operational practices on the site or have an
off-site source.

e WALSH recommends that the ground water on this parcel be treated to remove PCE and’
petroleum contamination prior to discharge. Workers should wear appropriate PPE to
minimize contact with the ground water.

10.7 Parcel 99 (Lambert storage building)

PCE, greatly in excess of the MCL, was detected in the ground water from TH-24. PCE and
1,1,1-trichloroethane (TCA) were detected in the ground water from TH-12 in 1991. The
source of the PCE is unknown, but may be related to a suspected floor drain sand trap near the
west side of the structure. Alternatively, the source could be an unregistered leaking UST on
the site or an unknown, off-site and up-gradient source.

e WALSH recommends that the ground water on this parcel be treated to remove PCE and
1,1,1-TCA and petroleum contamination prior to discharge. Workers should wear
appropriate PPE to minimize contact with the ground water.

¢ Soils with visible petroleum contamination, that exhibit headspace PID readings or have a
hydrocarbon odor should be segregated, placed on plastic, bermed and covered with plastic
sheeting pending analysis and proper disposal. Workers should wear appropriate PPE to
minimize contact with the soil.

10.8 Parcel 54 (Lambert Auto Parts)

TH-13 was drilled down-gradient from a former service with two USTs (removed). Total
volatile hydrocarbons were detected in the ground water (230 ppm) and soil near the water
table (490 ppm) from this well. Soil near the water table was discolored. The extent of any
petroleum contaminated soils under the current structure is unknown. USTs may also exist
under the structure.

e Soils with visible petroleum contamination, that exhibit headspace PID readings or have a
hydrocarbon odor should be segregated, placed on plastic, bermed and covered with plastic
sheeting pending analysis and proper disposal. Workers should wear appropriate PPE to
minimize contact with the soil. ‘ .

e Construction contractors should be aware that USTs may exist under the present structure
near the frontage with East 46™ Avenue.
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e WALSH recommends that any ground water produced in the vicinity of TH-13 be treated
to remove petroleum hydrocarbons. In addition, the widespread presence of PCE and other
chlorinated compounds in the vicinity of TH-13 indicates that ground water should also be
treated to remove solvents. Workers should wear proper PPE to minimize contact with the
ground water. ' fe ' o

10.9 Parcels 55 (Lambert Automobile Electronics) and 56 (Lambert paved
parking lot) '

Low concentrations of BTEX compounds (58 ppb) and extractable petroleum hydrocarbons
(4.4 ppm) were detected in the shallow soils in TH-25, drilled near the southeast corner of the
parcel. The low level of petroleum contamination suggests that little leakage has occurred
from an UST which may exist down-gradient in the present Brighton Boulevard.

e WALSH recommends that contractors should be informed of the possible presence of USTs
near the Brighton Boulevard property frontage.

PCE and 1,1,1-TCA was detected at concentrations below the MCLs in TH-11 which was
drilled near the northwest corner of the property in 1991. At least four USTs are still in place
on the property (hydraulic oil tanks) and oil contaminated soils may exist under the structure.

‘e Soils with visible petroleum contamination, that exhibit headspace PID readings or have a
hydrocarbon odor should be segregated, placed on plastic, bermed and covered with plastic
sheeting pending analysis and proper disposal. Workers should wear appropriate PPE to
minimize contact with the soil.

e WALSH recommends that the ground water on this parcel be treated to remove PCE,
1,1,1-TCA and petroleum contamination prior to discharge. ~Workers should wear
appropriate PPE to minimize contact with the ground water.

10.10 Parcel 46 (Hydraulic Equipment Repair)

Discolored soils were identified to the 2-foot level on Parcel 46 (Hydraulic Equipment Repair)
in TH-15. This material contains lead, arsenic, PAHs and oil. A 3-foot thick layer of
naturally-occurring clay below the contaminated soils may provide a barrier to vertical
contaminant migration. The extent of this black soil is unknown.

e WALSH recommends that discolored soils excavated from Parcel 46 should be segregated
and treated as a special waste for disposal purposes. Dust suppression methods should be
employed and worker should wear appropriate PPE to minimize contact with the soil.
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Ground water recovered from TH-06 in 1991 contained PCE, TCA, and DCM. The
concentration of DCM was above the MCL. PCE and MTBE was also detected in TH-15, up-
gradient to TH-06. The source of the solvent contamination is unknown.

o WALSH recommends that the ground water on this parcel be treated to remove PCE,
TCA, DCM and petroleum contamination prior to discharge. Workers should wear
appropriate PPE to minimize contact with the ground water.
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APPENDIX 1.0

SAMPLE SUMMARY TABLE AND FIELD SCREENING
MEASUREMENTS OF TEST HOLE SAMPLES
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APPENDIX 1.0

IDENTIFICATION OF SAMPLES AND ANALYSES PERFORMED

Location Date of Sampling | Tag Number Medium (Soil Analysis
- : : ' Sampling Interval :
in Feet)
Soil Samples .
TH-19 05-11-98 66597 Soil (5-6.5) BTEX/MTBE, TVPH.
TEPH
TH-19 05-11-98 66598 Soil (30-31.5) BTEX/MTBE, TVPH.
TEPH
TH-19 05-11-98 66608 Soil (Composite 5- | SVOCs (8270)
31.5)
TH-19 05-11-98 66599 Soil (Composite 5- | VOCs (8260)
31.5)
TH-19 05-11-98 66609 Soil ( Composite S- | Total RCRA-8 Metals
31.5)
TH-20 05-11-98 66595 Soil (Composite 5- | Total RCRA-8 Metals
' 36.5)
TH-20 05-11-98 66596 Soil (Composite 5- | SVOCs (8270)
: 36.5)
TH-20 05-11-98 66593 Soil (30-30.5) BTEX/MTBE, TVPH.
TEPH
TH-20 05-11-98 66594 Soil (35-36.5) BTEX/MTBE, TVPH.
: » TEPH .
TH-21 05-11-98 66613 Soil (Composite 5- | Total RCRA-8 Metals
36)
TH-21 05-11-98 66614 Soil (Composite 5- | SVOCs (8270)
36)
TH-21 05-11-98 66612 Soil (5-6.5) BTEX/MTBE, TVPH.
TEPH
TH-21 05-11-98 66615 Soil (30-31.2) BTEX/MTBE, TVPH.
TEPH
TH-22 05-12-98 66602 Soil (Composite 5- | Total RCRA-8 Metals
36.5)
TH-22 05-12-98 66603 Soil (Composite 5- | VOCs (8260)
36.5) :
TH-22 | 05-12-98 66604 Soil (Composite 5- | SVOCs (8270)
1 36.5)
TH-22 05-12-98 66600 Soil (10-11.5) BTEX/MTBE, TVPH.
TEPH
TH-22 - 05-12-98 66601 Soil (30-31.5) BTEX/MTBE, TVPH.
TEPH
TH-23 05-12-98 66607 Soil (Composite 5- | VOCs (8260)
36.5)
TH-23 05-12-98 666087 Soil (Composite 5- | SVOCs (8270)
36.5)
TH-23 05-12-98 66606 Soil (Composite 5- | Total RCRA-8 Metals

36.5)
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Location Date of Sampling | Tag Number ‘Medium (Soil Analysis
Sampling Interval
in Feet)
TH-23 05-12-98 66605 Sail (5-6.5) BTEX/MTBE, TVPH.
_ TEPH
TH-23 05-12-98 63609 Soil (30-31.5) BTEX/MTBE, TVPH.
. - -TEPH
TH-24 05-13-98 55496 Soil (Composite 5- | Total RCRA-8 Metals
36.5)
TH-24 05-13-98 55495 Soil (5-6.5) BTEX/MTBE, TVPH.
TEPH
TH-24 05-13-98 55497 Soil (25-31.5) BTEX/MTBE, TVPH.
TEPH
TH-24 05-13-98 55498 Soil (Composite 5- | SVOCs (8270)
36.5)
TH-25 05-13-98 55499 Soil (5-6.5) ' BTEX/MTBE, TVPH.
TEPH
TH-25 05-13-98 55500 Soil (Composite 5- | Total RCRA-8 Metals
36.5)
TH-25 05-13-98 55501 Soil (Composite 5- | SVOCs (8270)
. 36.5)
TH-25 05-13-98 55502 Soil (25-31.5) BTEX/MTBE, TVPH.
TEPH
GP-1 06-01-98 55531 Soil (1.9-2.9) Total RCRA-8 Metals
GP-1 06-01-98 55534 Soil (1.9-10.0) Total RCRA-8 Metals
GP-1 06-01-98 55532 Soil (1.9-2.9) BTEX/MTBE, TVPH.
. TEPH »
GP-1 06-01-98 55533 Soil (1.9-10.0) BTEX/MTBE, TVPH.
TEPH
GP-2 06-01-98 55536 Soil (3-10) Total RCRA-8 Metals
GP-2 06-01-98 55535 Soil (3-10) BTEX/MTBE, TVPH.
' TEPH
GP-3 06-01-98 32953 Soil (4-10) Total RCRA-8 Metals
GP-3 06-01-98 32954 Soil (4-10) BTEX/MTBE, TVPH.
TEPH
GP-4 06-01-98 32958 Soil (2.5-10) Total RCRA-8 Metals
GP-4 06-01-98 32955 Soil (2.5-10) VOCs (8260)
GP-4 06-01-98 32957 Soil (2.5-10) BTEX/MTBE, TVPH.
TEPH .
GP-4 06-01-98 32956 Soil (2.5-10) SVOCs (8270)
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Water Samples

TH-10 05-08-98 55494 H,0 TEPH

TH-10 05-08-93 55492, 55493 H,0 TVPH

TH-16 05-08-98 64499 H,0 TEPH

TH-16 05-08-98 64496, 64497 | H,O ' . TVPH

TH-18 05-08-98 64502 HO -~ TEPH

TH-18 05-08-98 64500, 64501 H,0 TVPH

TH-19 05-26-98 55518 H,0 v Total Dissolved

‘ RCRA-8 Metals

TH-19 05-26-98 55515, 55516 H,0O 8260, TVPH

TH-19 05-26-98 55517 H,0 TEPH

TH-20 05-26-98 55511 H,0 Total Dissolved
RCRA-8§ Metals

TH-20 05-26-98 55512, 55513 H,0 8260, TVPH

TH-20 05-26-98 55514 H,0 TEPH

TH-21 05-26-98 55526 H,0 Total Dissolved
RCRA-8 Metals

TH-21 05-26-98 55523, 55523 H,0 8260, TVPH

TH-21 05-26-98 55525 H,0 TEPH

TH-22 05-26-98 55522 H,0 Total Dissolved
RCRA-8 Metals

TH-22 05-26-98 55519, 55520 H,O 8260, TVPH

TH-22 05-26-98 55521 H,0 TEPH

TH-23 05-26-98 55510 H,0 Total - Dissolved
_RCRA-8 Metals

TH-23 05-26-98 55507, 55508 HO : 8260, TVPH

TH-23 05-26-98 55509 H,0 TEPH

TH-24 05-26-98 55503 H,0 Total Dissolved
RCRA-8 Metals

TH-24 05-26-98 55504, 55505 H,0O 8260, TVPH

TH-24 05-26-98 55506 H,0 TEPH

TH-25 05-26-98 55527 H,0 Total Dissolved
RCRA-8 Metals

TH-25 05-26-98 55528, 55529 H,0 8260, TVPH

TH-25 05-26-98 55530 H,0 TEPH
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Field Screening Measurements of Test Hole Samples

Location

Depth (Feet)

PID Headspace
(ppm)

Radiation

TH-19

5-6.5"

10-11.5

15-16.5

20-21.5

25-26.5

30-31.5

TH-20

5-6.5

10-11.5

el (=2 =2 (=1 [=2 =] =] [

~

15-16.5

m .

20-21.5

25-26.5

Lh

30-30.5

35-36.5

TH-21

5-6.5

10-11.5

15-16.5

20-21.5

25-26.5

30-31.5

35-36.5

ooo|o|lo|ojo|un|o|afolr

OICICICIC(O(OIOICIOIO|IQ|C|IC|IO |0 |O|O|O|O

TH-22

5-6.5

No Recovery

No Recovery

10-11.5

15-16.5

20-21.5

25-26.5

30-31.5

35-36.5

TH-23

5-6.5

10-11.5

15-16.5

20-21.5

25-26.5

30-31.5

35-36.5

(o) e {o) [a] [} {e) [=] [o] [a] (] fa) fa ) L)

(=} la} e} (e} (e} {e}{e] (o] (o] (o] (o} o} )
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Location

Depth (Feet)

PID Headspace
(ppm)

Radiation

5-6.5

TH-24

10-11.5

15-16.5

20-21.5

25-26.5

30-31.5

35-36.5

TH-25

5-6.5

10-11.5

15-16.5

20-21.5

25-25.7

30-31.5

35-36.5

GP-1

1.9-2.9

2.9-5.7

5.7-8.0

8-10.0

GP-2

2.4

4-6

6-8

8-10

GP-3

45

5-6

6-8

8-10

GP-4

2.54.5

4.5-6

6-7.5

7.5-10

(o} [l ol {e} (o] [o) (o} o} el o] la] a] (o} o] {o] (o] (o] (o] (o] (o] [« 3] 3] o} (o] [a] ] =) fo] ol
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APPENDIX 2.0

SURVEY MEASUREMENTS OF SOIL BORINGS
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G 1015-3 4500 BRIGHTON BLVD. — CENTRAL STORAGE

Unit: fts

~ Coordinate type: Geodetic
‘Reference ellipscid: WGS 1984

Projection set: CO CENTRAL 83

#2211 39 46 49.641567 N 104 58 2.805282 W 5185.1137 TOP OF PVC
TH-24 : 5185.21 TOP OF CAP
#212 . 3946 43.266594 N 104 58 6.645880 W 5187.6253 TOP OF PVC
TH-21 5187.71 TOP OF CAP
#215 39 46 46.238811 N 104 58 6.109126 W 5185.7083 TOP OF PVC
TH-23 5185.84 TOP OF CAP
#216 39 46 44.144478 N 104 58 5.970373 W 5187.5026 TOP OF PVC
TH-22 5187.69 TOP OF CAP
#217 39 46 43.158158 N 104 58 4.340397 W 5187.4134 TOP OF PVC
TH-20 © 5187.62 TOP OF CAP
#218 39 46 44.486207 N 104 58 2.616380 W 5187.2741 TOP OF PVC
TH-19 5187.58 TOP OF CAP
#210 39 46 49.939371 N 104 58 0.580752 W 5184.9750 TOP OF PVC
TH-25 ' 5185.14 TOP OF CAP
#219 39 46 42.218039 N 104 58 3.196606 W 5187.7931 TOP OF PVC
GP-1 A

#220 39 46 43.080540 N 104 58 2.094170 W 5187.0803 TOP OF PVC
GP-2

#221 39 46 43.945901 N 104 58 0.993025 W 5186.6399 TOP OF PVC
GP-3

#214 39 46 47.040850 N 104 56 26.221440 W 5261.8333 TOP OF ROD

NGS STATION "B394" 1988

#213 39 44.340993 N 104 58 53.465223 W 5146.3780 TOP OF ROD
- NGS STATION "ARGO" 1895 : : »



Engineers/Surveyors

Boulder,
Colorado Springs,
Greeley

5401 West 10th Street
Suite 100A
Greeley, Colorado 80634

970 351 0645
970 351 0665 Fax

Drexel Barrell & co.

June 10,1997

Robert C. German, PG, CHMM

Walsh Environmental Scientists

4888 Pearl East Circle, Suite 108
Boulder, Colorado 80301-2475

Dear Mr. German :

I have enclosed the coordinate list for the monitoring wells and Geoprobe
holes located at 4500 Brighton Blvd. — Central Storage facility.
All coordinates are based on the North American Datum of 1983 (1992

. Adjustment). All elevations are based on the North American Vertical

Datum of 1988.

It has been a pleasure to participate in this project and look forward to
future projects with your firm.

Please call me if you should have any questions.

_Sincerely

David B. Dusdal, P.L.S.
Technical Services Manager
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APPENDIX 3.0

FIELD FORMS
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| WELL CONSTRUCTION LOG
Job No . 300%-020 Well No. -$4—2— Drilling Summary
-TH-19 gea .
O Total Depth of Hole: 33 /
‘Ground Surface —>I——-———— = ft Hole Diameter: 2 "'
Top of Casing —r —0:2_ 1t Drilling Company: G@paﬁseu T Ao, -
S Driller: —_ST¢u€ :
s 0.8 1 Rig Type: —C WA= =SS
Bis: 2" _H3A
+ft. Geologist: — 1AL
Construction Time Log
Start Finish
: Date Time Date Time
Grout — Drilling: S/ uso . shhs iz4o
Screen Placement: 4o Z%sT
Filter Placement: . [280  ____ /253
Seal Placement: . (2557 1325
Grouting: ﬁ_fﬁl’ Leo féﬁz 1430
[ S ft.
Depth to Water

Depth: _27.6S" Date: ?’/25/95’ Time: /429

Bentonite Seal

2.0 ,ft. Well Co_nsﬁ'uction Materials

{

f ¥ ft. Grout  Seals Filter
s %272:" Quantity:  /-8%bs  sp0® 0*
s = s B Type: : . 10-20 sa~d
Gravel Pack e b ) Duichodt w_—_s
' Screen Loro
PVC Screen o Size: 10" config: €2R2slob
: Area/Ft. — Comp: FEY&
"'Inside Diam: 2" Outside Diam.:
:; Comments
3 fmmu,c wcls , Adled 5\;1‘«ﬁ

L Pagerned 344" TO Lyom T0¢ (347
bt gt bet)

Measuring point is top of CASING
unless otherwise noted WELLLOGECDR RB 3/10/55




éwal_Sh. Environmental. Inc.

Location Sketch or Description.

SOIL BORING LOG
Project Number| Boring Number | Sheet
3008020 | TH - 20 |L_ot L _
Project /=72 g bl LA Location __ 4420 _Brightm Bleed
Elevation : — Drillin%Conn'actor erel ot
Drilling Method and Equigm;x}t i;”‘f/ ; ? S TS, —= 5 o
Water Level and Date 2% Z4, . ; /S5 T /030 Logger
ater Level and ‘ sgnpggs L Finish e g8
3 ~ Sample Standard ’ Soil Description v “ e -Comments
23 — | Penetration - — 5% :
§ | 28 | § Test USCS Group Symbal, Name, Gradation or Plasticity{ 3
£ |=z8] B | £ z Results Particle Size Distribution, Color, Moisture Content, | €83 _PD
3 | 22 8 = | 3 o -6 -6 | Relative Density or Consistency, Soil Structure, 22 readings/stainings
= |2 ]| & |8 | = D Mineralogy.
O- 0.5 HAsphate 1Tz T
i 0,5-15.5 $7 5""‘(,/”{"’%?""""‘( ]
| p”;._ A Qranas, < 07 ?«/»&o«, . i
B W W Je YR 6/";/)""“’ ” ga . |
leotoe WW . o FAin
d /S’/S’ 2-/-2 ! —'OA/: P/ T
] g /5.5 ~/0.0 (Gl ; 10YR 46 - . 4
i - ok, b s o f,(aoiw &P -
i AW y‘w«/ I3 /
/o- porg Vo= 30 SEam sl b SrEE iy Mo,
P r5ps | 1772 rin? ) pibblis 1o 24 Aeermiln Neator 77 ]
: Blacth M 35,90~ 360 i
c ew ~ 29" No .sjn .
/S , ~ 1% No odor 75—
f -¢-22
LT /¥y | bmem2 Lo eto 15 -
L dry @20 -
I ] ”o S‘*ﬂ- 7
> 9 B O/Va ofor 297
24 Vg | y5-15-/6 -
] sp ]
P Metels W/u;/c e 598" Hostn -
22 s 0-23| svoc (5270) “ €57 — .5 Noalor 25—
j 15/ | &~ 20-2%) svoc o ' A 7
= B7EY JMmTOE [T vPH[TEPH & - g
] s0 £+ 46573 ot o i
’ eS/n. -
i [ P 94 ) _I_ z
|22 53| ofe | 25 pmt’| 5 H bes™™. — 0 Noofor 3o-
i . N
- -
5 B B/Qﬁaffh 4
| 25 | sii. #a e
i y - - 0. LI -
| ] M /g//g | 171822 Black Shaning
L 35.0-36.0
SOLEGRICOR RB 31093 -




Z=Walsh

Environmental Scientists and Engineers. Inc.

| YWELL CONSTRUCTION LOG
JobNo. 3908:02° WellNo. 44271, ,, Drilling Summary
ALG 9,»,5;81'/': d‘.‘./lll {;
o : Total Depth of Hole: __36. 57 35.%
Ground Surface =»- ft. Hole Diameter: 2"
Top of Casing = =] 0.3 ft Drilling Company: G.ooclsgum_+ Asscc.

Driller: 122

Rig Type: L E ‘_'55‘

Bits: A 9 €

Geologist: {1 xue. (e [K e

Construction Time Log
Start Finish
Date Time Date Time
" Drilling: 5/!:‘/1;/ G5 Fhbhsic:30
Screen Placement: #8%9% /013 1035~
Filter Placement: — . [0:35 1045~
Seal Placement: _'' _ /04~ __ lloo

Grouting: ﬂgﬁs’ j2:30 shaky 14:00

Depth to Water ‘
Depth: 29-9/ __ Date:_5/2¢/78 Time: Z332

Bentonite Seal
Yell Construction Materials
Grout Seals  Filter
Quantity: /-2, LOOTF 275F
e Type: e fe Bedoude 1o~z “"J
Gravel Pack —-)- : Guickerede B ‘ =
e Screen .ot 0o
PVC Screen mmjac: i Size: ZO £+ config: B=E< ze
R R Area/Ft. — Comp: £Y=_
= " Inside Diam.: 2" Outside Diam.:____
: Comments
e %
il flb ) ft.
Measuring point is top of CASING
unless otherwise noted ' WELLLOGF.CDR RB 371055



éWalSh. Environmental. Inc.

Location Sketch or Description.
SOIL BORING LOG :
Project Number{ Boring Number | Sheet ,
Sws-020 |TH-21 |t
7
Project Locancg _&f&/wr‘.— /B
Elevation — Drilling Cogjractor =
Drilling Method and Equipment . (422& S5 7% /5'53: . —
W 1and D o0 -Fini /' S00 DR
azer_Leve and Date tart _gﬂ = Finish L5 Logger _ :
z Sample PStandagd Soil Description 5 Comments |
— ) !
E {82 o . s e“%‘é?{m“ USCS Group Symbol, Name, Gradation or Plasticity 3 3
El=z5| S |23 Results Particle Size Distribution, Color, Moisture Content, | £ _ PID
3 |82 2 w | 8 6 -6".6" | Relative Density or Consistency, Soil Structure, 28 readings/stainings
Z1c = | = an Mineralogy. S
R 0-0.5 ﬁ’s/a/u,éf 22 |
7 0.5 ~/3 SP Sand rovRG/e ~ -
7 &o.—‘: Mv/ /4,;\-‘— = el /VOQ‘N /‘/l’a/"’ .
N M-f/ M’ /L'M/ ] 7, IOV“ 70 b
5 | el2 /5//5/ 2-2-2 ?o.ru—./’ CroArceno Aprorncrmrd B 5':
. /p Crtrae dctrl Grpl 7&«—«—«—(’/ /44,..4— SP i
] Y217 Sr aamty sild LF breo l
& /4 7.8 YR S/, pmaint, plaetil, broe Lo | /0 =
il i 7€ | §-/e-13 o 205 / , 1 ‘ ]
: /7- 3-S5 SP M/M, |
- P orrce cmrel A iw"\'/(/ </e Z -
/s : sM 1O e
i / 57/5’ 5-1-5 an—l«z// 4"“”"7"’ N
i waler @ 28" I
- o / Mo PIP l o
20 Wo _, g/ Mo o ‘ -0 20 -
4 _ /3//5’ q—/o_,z O~ 3%6.5 C |
] <P } ]
- 60(1 3 (‘cm/:s;/'«_ /'.4,#,.& ' i i
Niad - L6614 Compesite 8270 Lo | 2z
D || 8-19-28 P° ]
i beblz B7EX[/mres, TVAA, TEPH - ]
) -
o NS e |10-21-25] 30 7
il -0 35
N 3f0 |19~ 30/6 ¢ i

SO BORLCDR RB 3/10/95



Z=Walsh

Environmental Scientsts and Eagineers. Inc.

WELL CONSTRUCTION LOG
Job No . 3008 -0Z0Well No —W’ﬁﬁl‘ ;’H -2! Drilling Summary
A
~ 1
: 0 . Total Depth of Hole: 35
Ground Surface =—»— ' ~ Hole Diameter: —Z "
Top of Casing =T 0:-32__ft. Drilling Company: Grgoelson & Asso
' g iy Driller: . Sicarg,
Rig Type: _CXE -S>
Bits: 7" HS/
Construction Time Log
Start Finish

Date Time Date Time
Drilling: Sk iboo ke isTO
Screen Placement: _ " _ iS00 - n_ _sp/
Filter Placement: ' )@/ W_ S0
Seal Placement: % ISz _! s fo
Grouting: Sheley 1430 Snky _ise
Depth to Water
Depth: _Z 9 Date'g%’%’? Time: Eﬁ

BAentomte Seal 30./62 ! 5/26/?6’ /evs”
A 3 Well Construction Materials
S ft. Grout - Seals Filter

Quantity: /- 0%, _o® 300%
Type: Quikasti bpabife 1D-2050—of

Gravel Pack .._.>

e Screen .o10
PVC Screen et Size: 12" config: -eRoslo 7
. Area/Ft. o Comp: DYC& _
" Inside Diam.: Z*  OutsideDiam.:_____
Comments
. -
--------- 3 b ft.
nininii] 25 g

Measuring point is top of CASING
unless otherwise noted WELLLOGFCDR RB 371095




3\

n
F— N \ erncrete
=W‘g]Sh. Environmental, Inc. Location Sketch or Description. - cene T
SOIL BORING LOG | — Lesterr, Boern
24
Project Number| Boring Number | Sheet j —
3008020 | TH-22  |Lof{ !
Project. /-70 / éﬂlﬁééﬂ Bl Locatio _M”*—' (B
Elevation . Dﬁmng/f%‘?‘m oolocn 2 t%soq.
Drilling Method and Equipment dme 55 Y £ ‘ —
Water Level and Date 227’ _5/2/98 Start 2835 Fmish%__._; Logger 2R/
: 3018 _S/ze/98 (55O 52;/ 9% LY T : :
g Y Sample pﬁﬁi’%& Soil Description 5 5“ Comments
g | 88 . o t USCS Group S 1, Name, Gradation or Plasticity] 5 -
2 ig 'g K] 2 Resaits Particle SizepD:smym%?mon. Color, Moisture Content, é %] P
3|57 8 | =| 8 6 -6--6 | Relative Deusity or Consistency, Soil Structure, >3 | readings/stainings
g | & E | S | = N Mineralogy. cw;
A O0-0.5 Cencrete ]
- 0.5~ 6.5 brek £51] . ’
: ©.S5-/14 SP Sand Cevree Gand brick :
s > AM e Y e “fo% /&'M& Cat - No -
. Nﬂ 0/19’ 3-23-3 d / Rmuéﬁz 5 i
i =~ 149-76.85 Sm et ) 207 == = |
- | el — QP M/ é/ko—m’ /r—w-;v/f .
/0 | 5P - O /o -:
| bbb0| 18)e |5 -28-23 /.5~ 3L-5 SP 4 | Qearac -
i Sard A M , </0 7 7"'\-'-’/ y -
i MI /onvlf . R
/5 1] - C VAR
- Yy |5 -5-¢ lew@wa7 M 1
~ ()am,o os;/ € Sa m/a/e.v Leooz M efals i
. Leeo3 - 820 | 4
20 13, |10~ 30719 Geeof- 97270 | gp |_O 2o
- 18 "
- BIEX/MTBE  TVPH 7,y T
7 1o-/.5 - Litboo 7
25 3 20-3.5 — bleo! o 25 -
-22-0/
4 g |8-22-¢ /5 :
25 ,3 No stain No odor Mo ¥ | o 20-
- Lol //2 S5-6-7 PlD /0‘36.5” -
5 ; N
4 _ f8),8 |10-11-12 —O 357
SOILBORLCDR ;lB 3/10/95 -




Z=Walsh

Environmental Scientists and Engineers. Inc.

. WELL CONSTRUCTION LOG
Job No . 2008 ~0ZO Well No . MU’ Drilling Summary
-2 b b

£
Total Depth of Hole: _Z& +S f 35 =

Ground Surface =»————— ft. Hole Diameter: _Z.""
2 I Driller: _Si¥ere
ft. Rig Type: LA E =5 O
Bits: - ' H’ .SA'
ft. Geologist: [ D€ a)a-djl—t-/‘
Construction Time Log
Start Finish
Date Time Date Time
Grout = Driling: 4288 o905 Shals oads
: Screen Placement: @se ____eise
Filter Placement: —_ %S/  ____ [@ZO
Seal Placement: .. l22Z& ____ 10%S
Grouting: - MJS_M 8 4330
._:_1;_5_.0_ ft. . '
Depth to Water
Depth: 32-18  Date: 5/ﬂ/iYTime: 4550
Bentonite Seal .
2L3 . ‘Well Construction Materials
25  ft Grout  Seals Filter
Quantity: 1-5% by SDO% 26O
Type: Ao -20 St
Z:izl: e Screen +Clo
PVC Screen —ieig—t - Size: 22’ Config: B2Sle?
TEETT AreafFt. — Comp.. _BV&

' InsideDiam.: _ 227 _ OutsideDiam.:

Comments

2S5 fn.

s I V- )

Measuring point is top of CASING .
unless otherwise noted WELLLOGFCDR RB 3/1055



F— % I Velen, <
—— Ugal_Sh Environmental, Inc. Location Sketch or Description. E__:_J e - - - . _
SOIL BORING LOG ' 'f?’ —t——T =2
, d . b rec b
Project Number| Boring Number | Sheet i o Trecks
2008-020| TH-23 L _ofl T
Project. /- 70,/ /3/‘/'34&’7: Bl Location _O.J (/W Lecordcn
Elevation : Drill/ig%Conuactor 6"*"""’" 2 .'4’ Ea=
Drilling Method and Equipment — C/2& S35 = 7" HSH : ;
Water Level andé)au 29° 5/r2/98 Start 2705 -~ Finish. /55 Logger DR/
: 23 T2e/58 /1232 95 2[78 .
2 Sample Standard Soil Description - a0 Comments
c | 28 o P‘“‘?{“” USCs Group Symbol, Name, Gradation or Plasticity =
(=] (g o B . :—
= i‘g 'g 2 g Results Particle Size Distribution, Color, Moisture Content, és PD
|82 8| =] 8 6 -6~ .6 | Relative Density or Consistency, Soil Structure, >R | readings/stainings
= | a = S | = an Mineralogy. =
i 0-0.5 Asphett a ]
- 0.5-8.0 SP oard, pred = Conrap i
- W/ Wﬂ/”" bf‘»rw-rvl /7"'-0-%2‘} -
; 7 &7:.(' . &P ]
- | - 0 5‘ -
g -df - -
] S|/ g | 3-4-7 |g.0- 12.0 S , Ma"d, -
- M , 307.; Z—W’ M/ M -
4 orpt ) ot ples -
0 ' ' .. sm |- .
il e | 6§ Yr0o- Fe5 5P grasd BT °© ]
4 lpornae zarel 7"(7‘4’"""(, </0% / _ i
] gt perke ]
sP
/5 -O /5 —
_ I8 | g —12-10 st @29 i
e Com /op,l. e Szn//es -
20 @6t 07 - 8’%0& o 20
- 977 - .
1 I | 7-r0-08 |6 = RS » ]
_ Zdz&’ggf —F0 5 3 ren /AL, VPN, TERR- ]
- L 3Lo7 - 20-3/.5 " .
] 0 5}9% g o sdor MNo FIO T
isd w8 | 14~ 20-20 ” ’ ’ - O 25
- / /8’ / 9“_ 34. s -ﬁ%, -
i ¥l J
» 30
30 ] "’%7 25 - 25/s o @ |
1 T = 354 * 1
35" -0 355
] "y \to-w -
] © a2 pave -
SOHLBORLCDR RB 371093 -




AWalsh

Environmental Scientists and Eagineers. Inc.

'WELL CONSTRUCTION LOG
Job No . 3220 WellNo. #fe’=5— Drilling Summary L
/G THZ3 f“" st b
o o Total Depth of Hole: __ 26> & 35%
Ground Surface: ->~—-————l - - e Hole Diameter: __ 2.~
Top of Casing — ‘ _ _&Z_ ft. Drilling Company: _M‘, FAsscr
Dnller ot Eard
Bits: '7 7 HSG
_7Aft. Geologist: L X/ uhnthlr— :
Construction Time Log
Start Finish
Date Time Date Time
Grout = Drilling: Laks vos afpluss”
Screen Placement: 295 .LL.&:B"
Filter Placement: 2SS 1238
s_ Seal Placement: f2o8 [22e
Grouting: /220 [3¢0
! _&. O ft.
Depth to Water
f Depth: 27-23 __ Date: 4%5/@7 Time: /#/7
Bentonite Seal
221t Well Construction Materials
2.5 ft. Grout  Seals Filter
F3
_Quantity: [~0bs 5227 3
Type: cborets  Fewdwnide jp -2 So~vl
Gravel Pack meepd ) Glce
S Screen _ o
~0)D
PVC Screen adicay—:"" Size: 200 Config.: 22z Sk
~ AreafFt . ——— Comp.: f’ié___
" Inside Diam.:. _2Z2. _ OutsideDiam.:_____
Comments
257k
_:%ft .
25.

Measuring point is top of CASING
unless otherwise noted WELLLOGF.CDR RB 3/1095




—— #als'h Environmental. Inc. Location Sketch or Description. ;ﬂ " -
SOILBORINGLOG E;- ( TH-29 e %? ,’fl
W s
Project Number; Boring Number | Shest 3 ‘4“ g: i{
o5 -020 | TH-24 A ot 1 A R L e 3
Project L= 22 Luighten Dl Locaiog #6// Paldessz (2.
Drilli 3 .
Drilling Method and Equipment —(sZ& 55 7°  Conracior —C2oaclgen Lrsec.
Water Level and Date 22.92 S/2¢/2% _ - ~
7oC 7 Start gzgji« Finish. /820 s/3/74  logger f2L5
I R e Sol escpin -
2 |2E| B s | 8 Lest USCS Group Symbol, Name, Gradation or Plasticity, =3
S|E3| § | % 2 Results Particle Size Distribution, Color, Moisture Content, -28 PID
212 2| &2 -67-6" i{dezlnaet;‘;ogmw or Consistency, Soil Structure, £2 | readings/stainings
. . 0-0.3 ”s/éwé 72
7 a .ad bud_ M(acq,_,f ol .
7 bum /m-é,a—.ﬁ @ é 0::2‘/:;:5/:
s tromadde block AZﬂ.— 5—/,: shn. S4.5
- s5998/8) | #-L-¢ Lo e
MNo edor Mo P18 AA//‘ odor |
] o IO
] _erf PP 53 ~
4 Jo-10.2 SP & VPS Sard /;mJ-A.sr‘n” -
. sP Posa stn. -
/0 A/oad'lr Mo P10 2. 2
- /8//5’ o-5-7  |o.2- 106 SP V%’/ull% vesd, /ﬂ"/’y , - (-2
. /2/2”‘; o ML vhst /b ve sL,G. = N, oder J
i eoliche blibs ; NOWS 7-5 Y% A4 bon ]
T //o//s'sp,u,b MWW SsP i
/b’ /5‘_/5_5 L 6M— Q.&K . I#S"?M 0 f—
- /% $-9-Jp | & ek b AOJHS . 5
- //g J)5.5-/0-5 SP vpPS Vi a s oof G pebtla ]
165 1603 v-focse E /6 5 YR S/, ]
} 9 ¢ 2 s : W s'/uuru/t"v'“?7 |
’ e
i £ d
A0 ) 2.5 SP vE-ve adef ¥
i 1gy | €—10-10 20-3 L SO NS O 20—
y 28 -2 Sf’ a- Ve 5..4 [6‘17-‘ "
. M m_urd sp .
|25 ) /.5 4«/ i & =
N /2/g /30/3‘/ 30‘43 vy ) .
. (%" Hoicle é 30.5 )M.«_j?, 2 N
- 507 Ao /NS -
. - ” ‘ S«!k/ pu
35-3.5 SP 44 ve
30_ ) 74,,,,.[4_., . 5D dﬁMﬂ ‘ A 4
4 /7//7 /0-16—2Y Yvw.wvd): & fomes o - O Fo]
7 MNO /S L . .
i ‘No 04’0" No reads O— 2¢.5 59 ]
5;- Frss. Staining & Ll dwd b 10-2 ]
- 1) | - 9- 12 | 55990 Gmprike S-25 flebls Lo | s
- 55495 §-¢.5 37uqmr¢'= TVeH 7EPH \ |
55997 as-3.5 * ]
SOLEGRICOR RE 095 55497 fc»gpou/e 5-3¢y 8270 i



E=Walsh

Enviroomental Scieafists and Engineers, Inc.

WELL CONSTRUCTIONLOG
JobNo. 3008-p20 WellNo. Zu-24 ' Drilling Summary
Bualdwin Ct | sant # /MW/ p:
: “Total Depth of Hole: 265" 35
Ground Surface —D‘———-——-— Lo Hole Diameter: g"
Top of Casing Drilling Company: _Gerelorn. ? Agsee .
Driller: — 2feve
Bits: 2T Hsp

Grout =3¢

Bentonite Seal

Gravel Pack ey

PVC Screen —iiils

3¢.57 f1.

EX4
Measuring point is top of CASING
unless otherwise noted

Geologist: — 2. & German

Construction TimeLog .
Start Finish
Date Time Date Time
Duling: &2 ewe sl e
ScreenPlacement: %3 loze. &3 1020
Filter Placement: -¢3_ LeZe iz /032

Seal Placement: $43_ /Jo3z 43 05
Grouting: s _ foso 3 Jrle

Depth to Water
Depth: M__Date:ifégéf’ Time: _0745"

Well Construction Materials

Grout- Seals Filter

/.‘-5‘0# & - 50 Pt boun

Quanﬁty:

~ Type: Guiden s ofie. (020 CI5/

Screen v
Size: 2"12/045) Config.: /%g_aw
Area/Ft. 2-5 742’ AAL Comp.: ZV__ |
Inside Diam.: Z° ____ Outside Diam.: 2% '

Comments

WELLLOGF.CDR RB 31055



- - -
— a].ShEnvironmemal. Inc. Location Sketch or Description. ; Brightdn T &
SOIL BORING LOG R Blud l
Project Number| Boring Number | Sheet < D._"o 1' !
- / / w
Zoog-0z0 | TH-25 ——of €. NeR pve /(-T0 |
Project //7() i 4\4}% W. Locatio Aa,,.-, A@f M M,
Elevation Drilling Contractor ooplovre 2 Assce . o
Drilling Method and Equipm;nt i”’/ﬂz‘ £S5, 77 FEA _
Water Level and Date 28-9¢ S/z0/9%  #¥$” tann /5O ish. 232 Logi Lcs
— S 37/2/9¢% Fioish S/3l75 gEer .
2 Sample Standard Soil Description o o0 Comments
e | 28 - Penerration » : s s )
E | B8 . g Test USCS Group Symbol, Name, Gradation or Plasticity] 3
= <= = S 3] : : it o . 2
= | =5 2 = 2 Results Particle Size Distribution, Color, Moisture Content, | €O _PD
3 | 8% 8 w | 8 6 -6--6 | Relative Deasity or Consistency, Soil Structure, >2 | readings/stainings
= |2 s | & | = N Mineralogy. P
O - 0 = A/Aaxf —— /‘/ q,
- ’ % 2 Sqers N
i B-5 M/«_Mo{—/yw c—v{’sa.--.( f“ A 5/“,;”;9
W/W M 7 4 - !
I S=5.7 poot b = o VF arl . .
g -1 S.s=4.0 Lerae - V@'M‘#’/ /9 o
i & A . hatl(?) = petl 2 No o a4 2 &
I N 22y [V T2V IS Syl ]
] /0"//05‘ Crnnae W )4 //# (;“j . GW °
/2.0 =5 ol et ale .
R ity vt oty ¢4.,_7 me Weps /AR 4
/o VA
; . $ -
_ V&3 5-5-7 /S5 ~/5,2 ;’dla?‘?,a_a(//bleugé ?)
//3 /5.2-/6.5 Lw y.t‘MM/w«— L i -
i poleliliar (o —punt rl ) . R
. - jo-,’l/.g W;’Ma,a_,MA—%. ]
/S » 5 # ot wo 8 [ J e /5]
- f -
4 //i’ fo-21-30 257 a.a. G i
7] 47 flle Gramte : M M&.; -
T ol M ND//‘/S/ 4 1
%za ' /W‘—ﬁrw WC/M— o 20
- ~20
Po- 19,5 |1° 30-3/.5 GW?’“""‘"" K- .
i - - / 3",(/ '— /“"‘""‘"‘"’ =
LT Bl PRl et Ll -
: - ] Ao srlri o Bl il
25 : 7] - 1
] €|y |574n8 - O =
i 35-3¢.5 @ j*’““‘e‘_’ 4. a.
- 55502 _ .
T 55499 5-¢.5 BIEX/MTBE, TVPH TEPH 7 ]
;,30 ) Io/ 12-17-/5% 55500 C'amf’. 5-3. 5 Metuls - Jo—]
; T ¥ 55501 Comp 5-36-3 €270 _ 9
: 55502 25315 BTEX/mrBE, TVPH, TEXH i
| 347 Mo +dors, Mo JAf;r:;v;I Mo pods abere o I
i § Ny '9//( r-3-4 M;W-o( < et 5 7.0. .
1] I
TOILBORLCDR RB 3710793




Z=Walsh

Environmental Scientists and Engineers, Inc.

WELL CONSTRUCTION LOG
JobNo. 3205020 WellNo. TH-Z5 Drilling Summary _
o Total Depth of Hole: csepled /o 25 ' deiltnd fp 35 2
Ground Surfactf _7__ . Hole Diameter: £ ' '
Topof Casing w—py— | 0.2 10 Drilling Company: __ &eoe/sem # Hosoc .
Driller: ﬁoo Vilial ,; Hssoc Sheve
Rig Type: CM<& 55 '
Bits: 7% HSH
Geologist: — . € Gorrerm anl
Construction Time Log
Start Finish
Date Time Date Time
Grout = Drilling: Sh3fs n¥s  Sh3fs8 /30
g  Screen Placement: L3c0 /370
Filter Placement: o L3/5
Seal Placement: .| 4375 £325
Grouting: vV /325 /355
Depth to Water
Depth: _28-7¢__ Date: {/Z%ﬁmez 22507
Bentonite Seal
Well Construction Materials
- Grout  Seals Filter
Quantity: (8% 2%, 4507
' Type: : el
Gravel Pack sy Q‘f“é‘g& é{,’/—"—' 1o L2357
o " " Screen '

SR 0.010 |
PVC Screen mims—t . Size: @& Config.: /go_é«,ﬂ&,zaz
s —— 00 | AreafFt. 2-5';/0'%A{ Comp: LK __
lnsideDiam.. 2Z“ ___ Outside Diam.: 2%

. Comments

34.5  ft.
il 45 ft.

Measuring point is top of CASING
unless otherwise noted WELLLOGECDR RB 31095



é.Wa]Sh Environmental, Inc.

Location Sketch or Description.

e
SOIL BORING LOG LW S frromge !
Project Number| Boring Number | Shest X - P2 a:pz
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GROUND-WATER SAMPLING FIELD DATA SHEET

Wéli Number

| r TH =70 Project Number So08-0z0
Casing Diameter 27 Project Name /~70
Personnel LL6 Date 5/5/7%
Tag Number Time /330 :
Casing Stickup Sunphnlg‘y k:.c 2 pH 7.00
cual Adj Temp  Ti
Sotina =~ 50 NH G o
MMC T - - =
Static Water Level Conductivity . Time pr;;w —
(from stickup) () sd = 005 _s0l7 Actual Adjust Temp Time
Actual = foo5” @ _59.#F 02 1000 ¢1.¥ 407
29.23 A —_—
Total Well Depth Clear Bailer Result Purging Equipment
Eomsickup) (®) 39 70 ,w/w/a....c..._;‘ Shotis Tok  foiklon
Saurated Thickoess Sample Depth (R) Sampling Equipment
AD.4/7 Lopriatitle: holoe
Casing Volume REMEMBER: 2" well multiply by .17
_ 4" well multiply by .66
/.8 itﬁ . .
Time Casing Gallons Temperature - Conductivity pH Comments
Volumes Removed °F uS/cm
/339 a — &2.0 /2y Z M,Mﬁfﬁéwcn
Spafie SHhecs
73 o /. B 59.8 | Jouv 7.09 |ert—F .
~ HC ovton . NO Stetm
/35 ¥ 2 & 59.2 /079 7. 08 a.a.
/¥0 5 3 A 58-§ 077 7.03 a-a.
R S
Sample
Remarks:
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Checked by:
Sampled for: '
" BTEX/TVH/TEH BTEX THE TVH OTHER
- /%70 7479
494 | 55492
55473
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GROUND-WATER SAMPLING FIELD DATA SHEET

P\forme\g waamp doc

Well Number TH~C & Project Number o8 020
Casing Diameter 2 Project Name 770
Personnel Rl Date 5-g-9%
Tag Number Time -y
Casing Stickup Sampling kit pH 7.00
Hydsc Actuial Adust  Tewp Time _
Solinst Ze 2?7 7 4003
MMC - _—
Static Water Level Conductivity - Time pH 10.00
(from stickup) (f) Sd = _fpos _sor7 Actual Adjust Temp Time
- Actual = /005 @ 57.1 °F Lo-2 fopo &Y 1047
29.7¢5 e
Total Well Depth Clear Bailer Result Purzmgl-]quipme;_— —
(from sickup) @) 3.0 e foan preedondt 25 he
Saturated Thickness Sample Depth (f) Sampling Equipment .
g5 Aeprradle bote
Casing Volume REMEMBER: 2 well multiply by .17 :
. 4™ well multiply by .66
/- 59 3»[
Time Casing Gallons Temperature Coaductivity pH Comments
Volumes Removed *F uS/cm
/022 o - 691 3 4% 7-95 2l o, ;]Jf
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0% . 1 2 Ll /04s 7.29 =£5
/035" 2 v Li.0 /ot 719 4-2
/040 3 b Lo, 2 | 411t 7.21 2
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' _ Checked by:
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s T v —_
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7050



GROUND-WATER SAN[PLIN G FIELD DATA SHEET

Well Number

) _fy-/z

p\orme'\gwaammp Soc

gl Project Number ~ _ Zoos-pzo
Casing Diameter 2" Project Name (-70
Personnel R4 Date S/8/55
Tag Number Time 1/ 3% :
Casing Stickup Sampling kit pH 7.00 _
Hydac Acual Adst Temp Time _
Sofint Z-¢ &7} - 7o _tofsT
MMCc - —
?&u;ic w‘::p I).c(:;l Conductivity Time pl;IOO — -
m stic ) Sd = 005" Jor? Actual Adjust T Ti
Actal = 5@ 574°F e tom, 67 10/7
2910 ———
Total Well Depth Clear Bailer Result ' Pucging Equipme;_— —
from st f )
Coamscp) ® 3968 | Lot F s.5. hbate
Saturated Thickness Sample Depth (f) Sampling Equipment ]
Casing Volume REMEMBER: 2 well multiply by .17
4" well nultiply by .66
/-0 ﬁd
Time Casing Galloas Temperature Conductivity pH Comments
Volumes Removed *F uS/cm
a1 o — erz [ 497 |73 | & im.
/7SS / Z 64.3 //0/ 7.05" ' 4'“,3;(&2_‘,
Exrs 2 va 4L.0 /122 7-Z¢ 2.%.
202 2+ ¢ 607 /207 7/3 2.«
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* Remarks:
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GROUND-WATER SAMPLING FIELD DATA SHEET

Well Number L TH =77 Project Number 3o65 020 .
Casing Diameter L /L Project Name 1= 79/ Lrogilon Bl
Personnel AL6 Date 05 /2¢ /5y
Tag Number Time /420
—
Casing Stickup Sempling kit pH 7.00
Hydac 3 Actzal Adiust Temp Tune
Soliam ) 7.0 T.eec 497 e95%
MMC,
Static water Level Conductivity Time pH 10.00
(from stickup) () sa= _ Joos o5 Actaal Adjust Temp Time
Acaual= /o¢3 @ _(7-7 °F 10-2  Jo.co vo.f _Jovs
29.65 R
Total Well Depth Clear Bailer Result ’ Purging Equipment
(from stickup) () -
Saturated Thickness Sample Depth (R) . Sampling Equipment
Casing Volume REMEMBER: 2" well multiply by .17
0' g/ 4" well multiply by .66
(!g,.-.,.(?, pr Iy
“ 1430 - - %3.5 /700 7.4 ,man.é,o o
/135 / # / 6l 4 109+ 7.0 !
T 2 W) J087 | .42 a.o.
/495 3r 3 bl.o | /083 7.08 2-*.
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Remarks:
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. Checked by:
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GROUND-WATER SAMPLING FIELD DATA SHEET

Well Number TH-20 - Project Number 3208 ~O20
Casing Diameter 2“ /0 Project Name £ =20/ 5l fore Bl
Personnel 2.4 Date gs5/2¢/5%
Tag Number Time (232
Casing Stckup Samphiog kx 3 pH 7.00 o T
o i BB
— o —i
mmlﬁg 400.5 m‘l"me PH 122.1 Adjust Temp T
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Acmﬂ=4oo_{ @ L7 7°F 788 (0.8 20:d, _jote
29.8/
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e , bede
25T, R Ao prat® |
Saturated Thickness Semple Depth (R) Sampling Equipment ,
Casing Volume REMEMBER: 2° well multiply by .17
0!‘?/?’( 4" well multiply by .66
Time Casing Galloas Tempentire | Cooductivity pH Comments
Volumes Removed °F uS/em
o ‘ : — GL"M J/f éﬂ—s.«
/334 O |/ |s025 | 75¢ ey Mot Nosh e,
. -~ (/(4(7’ Ler
/337 I ! ¢3./ (/055 | 7./°
/343 ¥ ¥ ¢2.2 \s047 | 2.7/ 2z .
/348 3 ¢r.-7 | /o073 7./0 <. |
{ b
Sample 1
Remarks:
Collected by:____Z<L&
Checked by:
Sampled for: .
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GROUND-WATER SAMPLING FIELD DATA SHEET

Casing Diameter 2”7 /0 Project Name {-70) Benatlss Blest
Personnel R L Date os/2¢/558
Tag Number Time /& #S5~
Casiog Stickup ing bk . pH 7.00
Hydac 3
Sofest  ;
MMC
Static watey Level Conductivity Toe
R L |EEGE
‘ 30 it 2 Acwal= ) D0 @ &7 3
Total Well Depth Clcar Bailer Resuk
(froma stickup) (D : ) f
35.0 S
Saturated Thickness Saenpic Depdy (1Y)
Y84
Casing Vohmne REMEMBER: 2" wdl maltiply by .17

. ﬁ 82 4" well multiply by .66
Time Casing Gailcas Temperaure Caoductivity pH Comments
Votumes Removed °F uS/em
. o — lear = .o{,o«.d, SV~ o
e 693 /03/ 7S bor@bvac Arodo,No
{70 /7 ! w4y | /047 7./¢ -
J 700 L4 2 ¢ty | jere 715 2-a.
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i
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GROUND-WATER SAMPLING FIELD DATA SHEET

Well Number TH-22 Project Number 3008 -oze
Casing Diameter 27 /D Project Name /70 < b Bl
Personnel LG Date 05/2¢/55
Tag Number Time rx
Casing Stickup Sexpling kit pH 7.00
B ; | T Tane
' Pt A Mo 299 o5t
MMC,
ic W Level Cooductivity e .
f;:,;;;,) ® sd= fo05 3952 PR 123:..1 Adjust Temp Time
Acml=_fop3 @ (7.7 °F (2.6 _[fo.00 Zo.y Jozv
30.7%¢%
Total Well Depth Clexr Bailer Result : Purging Equipment .
(from stickup) (R) : _ -
35./ e prdtect A preaht boile | j
Saturated Thickness Sample Depth () Sampling Equipment .
Casing Volume REMEMEER: 2" well l_uuhiply by .17
0.5Y , 4" well multiply by .66
Time Casing Gallcns | Tempenature | Cooductivity pH Comments
Volumes Removed °F uS/cm
Jo00 | — S V02 | 7-22 | pd -t oo
’ - ; 4 _
/407 / T / é /- 7 /Oé ? 7' x4 M. = Ao ao’ur; Alo “'4696'
/6 /2 2+ 2 C/-0 /738 7./0 A
/677 34" 3 6/- 7 VI A 7.09 @ R,
E _
Sample ‘u
il
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GROUND-WATER SAMPLING FIELD DATA SHEET -

Well Number TH-23 Project Number Soeg—-0zZo
Casing Diameter 27 10 . Project Name =70/ Bocsbb /Bl
Personnel 2 G - Date . ns/2e /28
Tag Number _ Time /232
ing Stickup Sampling kit H 7.00
Cusie Hydsc__ 3 P Actual  Adjust Temp Tive
Solinst_J 2.0 7.00 (27 0957
MMC_ )
Static water Level Cooductivity ) Time .1 pH l(;; o T
(from stickup) () sd= oo o7sY Actual Adjust Temp Time
A= 002 @ £7.7 °F /0. yo-ee 70-Y _ /00
2%.23
Total Well Depth ) Clear Bailer Result : Purping Equipment o
{from stickup) (ft) . D
Sumrated Thickness Semple Depih (R) Sampling Equipment )
5.87 A prantl o
Casing Vohume mmm 2* well maltiply by .17
. 4* well maitiply by .66
/o
Fw
Time Casing Gallces Tempenature Conductivity pH Coaaneats
Vohumes Rewoved ‘F uS/cm
/239 —_ - 70.3 //30 760 | g4 —Mostor Moshay
- ) . — R é’ff;ﬂ/ - (-4 /p:,
1295 / / 6Y-> s 7.27 //tj Hootn
/2YY 2 A o7 |09/ 7 20 a.a.
259 3 2 vez 1075 | 7.17 2.~
Sample h
Remarks:
Collected by:___ /&7~
Checked by:
Sampled for:
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GROUND-WATER SAMPLING FIELD DATA SHEET

Well Number 7H-24 Project Number 300020
Casing Diameter 27 /0 Project Name =70/ el foue
- Personnel Kb Date os/ 26 /78
- Tag Number Time o795/
Casing Stchp Serpling kx . pH7.00 .
| g7 = BB
gyt S e By | e ey T 1
Actul= /003 @ 7.7 P /0.0 Jo.20 7D.¥ [foeo
29.42
Total Well Depth Clear Bailer Remukt Purging Equipment
{from stickap) (M) : .
Sanirated Thickness Sample Depth (0 Sapypling Equipment .
5./8 Al  pesalilss brlon
Casing Volume REMEMBER: 2* well maltiply by .17 '
4* well maltiply by .66
0.9
: . A w.-o-—k- - M
oo — — L5.1 i1 89 R Po0AA T
b 2l
/o4t K 71 | ;242 7.23 AP
o 7
JoSt Z z PR /147 7.1< a-A.
Samplc
Remarks:
Collected by:
Checked by:
Sampled for: )
" BTEX/TVH/TEH BTEX TEH TVH OTHER a
| Foees 74




GROUND-WATER SAMPLING FIELD DATA SHEET

e

‘}‘_5’17 /ﬁcéé

Well Number TH -25 . Project Number o006 -oz20
Casing Diameter 24 12 Project Name (=70 [breg bl SCwr
Personnel 2L Date os/2¢/75
Tag Number Time /742
Casing Stickup Sampling kit 2 pH 7.00
Hydac Acual  Adjust Temp Timo
Sotar T o 7eo (95 pBsy
MMC_
Static water Level Conductiviey T pH 10.00
(from stickup) (19 = /o005 025'5‘ Actual Adjust Temp Tme
19'9 ‘L Actal=/903 @ 7.7 P /0.0 /0.00 7e.¥  [08O
Total Well Depth Clear Bailer Resuk Purging Equipment
1 (from sick) (R0 : i -
35.0 afandl sl Ao proamtbe bmle
Samirated Thickness Sample Depeh () Sampling Equipment <
(U4 R
Casing Volume REMEMBER: 2° wel maltiply by .17
//3 . 4° well mubtiply by .66
Time . Cusing Gallons Tempenmre | Coodwtviey pH Commenzs
Vobumes Rexoved ‘F uS/em
~ o -
‘75 — — |65 | /265 | 722 Yoo pmpty @bt
] . 'S ] Mo vt , NO SAeen
1759 /.2« |/ ¢Z2.7 |13%¢ | 272 |peuo oty
. ol . .
1305 2.9 £ 3 62.9 /348 | 7.73 @. .
o
/470 Y.l <3 3 .7 |/3¢3 | 2/3 <-=.
E 3
Semple.
Remarks:
Collected by: ﬁ@,}
. Checked by:
Sampled for: 7
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Logs of Soil Borings
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LEGEND FOR SOIL BORING LOGS
I-70 & Brighton Boulevard

Units; Symbols:
foe 110 . Bl =sobat
[3 GW well-graded gravel-sand mixtures staining present
[ . ]SP poorly-graded sands . J semplinginterval
SM sil X -graded. :
. m]] ty sands, poorly-gra Z water depth
m SC clayey sands, poorly-graded
' ' ? uncertainty

ﬂ]]] ML inorganic silts and very fine sands,
or clayey silts with slight plasticity 20/24" standard penetration test results

777) CL  inorganic clays with low to (i.e., 20 blows to go 24 inches)
medium plasticity PID photoionization detector
readings/stainings
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Eavironmental Scientists and Engineers, Inc.

Legend for Soil Borings

Job 3008-020 l Date 6/98 Figure 4/4
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GEOPROBE LOGS
I-70 & Brighton Boulevard
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Geoprbbe Logs

Job 3008-020 | Date 6/98 Figure 1/3
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Geoprobe Logs

Job 3008-020 Date 6/98 Figure 2/3
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LEGEND FOR GEOPROBE LOGS
I-70 & Brighton Boulevard

’%’ |

Units: 4 bols
Toe J fill _ Bl =sobalt
E GW well-graded gravel-sand mixtures concrete
SW well-graded sands ' staining present
[:, SP poorly-graded sands l sampling interval
SC clayey sands, poorly-graded
[]I[I ML inorganic silts and very fine sands, === fine sandy layer
or clayey silts with slight plasticity OO cobbles
—=2a gradational contact
PID  photoionization detector

readings/stainings

Z=Walsh

Environmental Scientists and Engincers, Inc.

Legend for Geoprobe Logs

Job 3008-020 Date 6/98 l Figure 3/3
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APPENDIX 5.0

ANALYTICAL RESULTS
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APPENDIX 5.1

TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS
(TEPH), TOTAL VOLATILE PETROLEUM HYDROCARBONS
(TVPH), BENZENE, TOLUENE, ETHYLBENZENE, XYLENES

(BTEX), AND METHYL TERT-BUTYL ETHER (MTBE) IN SOILS

Pp:\projectsicdoti3008\siteinv2.doc.07.29.98



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; MW-2 5’ |
MH/‘Z = TH’/?,ZCG
. EPA Method: 8021B/mod. 8015/mod. 8100/mod. 8021B - Analyst:- RSW/DPD
Lab Sample ID 98-5-10-4 o Volatiles Date Analyzed: 05/14/98
Matrix: Soil " Date Extracted: 05/15/98
Tag Number:. 66597 Extractables Date Analyzed: 05/15/98
Date Sampled: 05/11/98 Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
I CAS Reporting ﬁ
lAnalyte Number Concentration Limits Qualifier ‘
{[Benzene 71-43-2 5 U
{Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons [NA 3000 U
[Surrogate Compound %Recovery i
{SS) a,a,a-Trifluorotoluene 99 % f
{SS) Fiuorobenzene 91 % E
{SS) o-Terphenyl 70 %
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

Z=Walsh

Eavironmental Scieatists and Engineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; MW-2 30' |
Mw-2 = TH-19 4,
EPA Method: 8021B/mod. 8015/mod. 8100/mod. 80218 Analyst: RSW/DPD
Lab Sample ID: 98-5-10-5 Volatiles Date Analyzed: 05/14/98
Matrix: Soil Date Extracted: 05/15/98
Tag Number: 66598 Extractables Date Analyzed: 05/15/98
Date Sampled: 05/11/98 ‘ : Units: pg/Kg
Volatiles Dilution Factor: 1 - Extractables Dilutibn Factor: 1
' CAS Reporting
Analyte Number Concentration Limits Qualifier
- |Benzene 71-43-2 5 U
Toluene 108-88-3 12 5 f
Ethylbenzene 100-41-4 5 u n
Total Xylenes 1330-20-7 5.6 5
MTBE 1634-04-4 5 U |
Total Volatile Hydrocarbons NA 500 U f
Total Extractable Hydrocarbons |NA 3000 7] it
Surrogate Compound %Recovery ||
{SS) a,a,a-Trifluorotoluene 99 % il
(SS) Fluorobenzene 89 % |
{SS) o-Terphenyl 67 % |
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Scientists and Engincers, Inc




Petroleum Hydrocarbons Report

3008-020; MW-1 30°

EPA Method:

Lab Sample ID:

Matrix:
Tag Number:.
Date Sampled:

M-l = TH-20 a4

8021B/mod. 8015/mod. 8100/mod. 8021B

98-5-10-1
Soil '
66593

05/11/98

Volatiles Dilution Factor: 1

Extractables Dilution Factor:

Analyst:
Volatiles Date Analyzed:
Date Extracted:
Extractables Date Analyzed:
Units:

Page 1 of 1

RSW/DPD
05/14/98
05/15/98
05/15/98
P9/Kg

1

CAS Reporting

Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U~
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons |NA 3000 U

[Surrogate Compound %Recovery

{SS) a,a,a-Trifluorotoluene 98 %

{SS) Fluorobenzene 88 %

(SS) o-Terphenyl 52 %

Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Eavironmental Scientists and Engincers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; MW-1 35’ |
M =1 = TH=20 pea

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 80218 Analyst: SBS
Lab Sample ID: 98-5-10-2 Volatiles Date Analyzed: 05/14/98
Matrix: Soil Date Extracted: 05/15/98
Tag Number: 66594 Extractables Date Analyzed: 05/15/98
Date Sampled: 05/11/98 ' ) Units: pg/Kg
Volatiles Dilution Factor: 1 : Extractables Dilution Factor: 1
CAS Reporting

Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U
Toluene 108-88-3 5 U i
Ethylbenzene 100-41-4 5 u 1
Total Xylenes 1330-20-7 . 5 v i
MTBE ~ {1634-04-4 8.0 5 I
Total Volatile Hydrocarbons NA 500 U H
Total Extractable Hydrocarbons |NA 3000 V] f

Surrogate Compound %Recovery ]

(SS) a,a,a-Trifluorotoluene 97 % ]

{SS) Fluorobenzene 89 %

{SS) o-Terphenyl 66 % JJ

Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Bavironmental Scicatists and Eagineers, Inc.



Petroleum Hydrocarbons Report

| 3008-020; MW-3 5'

/‘*’Ht/-3= T;/"Z/ﬂcg'

Page 1 of 1

Qualifiers:

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD
" Lab Sample ID: ' 98-5-10-7 : - Volatiles Date Analyzed: 05/14/98
Matrix: Soil Date Extracted: 05/15/98
Tag Number:. 66612 Extractables Date Analyzed: 05/15/98
Date Sampled: 05/11/98 Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting 1
Analyte Number Concentration Limits Qualifier
[Benzene 71-43-2 5 U
[[Toluene 108-88-3 5 V]
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
[IMTBE 1634-04-4 5 v
iTotal Volatile Hydrocarbons NA ' 500 Y]
[ITotal Extractable Hydrocarbons |NA 3,100 3000
[Surrogate Compound %Recovery |
[(SS) a,a,a-Trifluorotoluene 98 % It
l(SS) Fluorobenzene 92 % I
[iSS) o-Terphenyl 72 % |

"U" Indicates compound was searched for and not detected
at or above the method detection limit. '
“"B" Indicates compound was found in the method blank and
has been corrected.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

Z=Walsh

Eavironmexntal Scicatists and Engincers, Inc.



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; MW-3 30° |
Mw-3 = TH~2/ ete

Analyst: SBS

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 80218

Lab Sample ID: 98-5-10-8 Volatiles Date Analyzed: 05/15/98
Matrix: Soil Date Extracted: 05/15/98
Tag Number: 66615 Extractables Date Analyzed: 05/15/98
Date Sampled: 05/11/98 Units: pyg/Kg

Volatiles Dilution Factor: 50 Extractables Dilution Factor: 1

Qualifiers:

*U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

CAS Reporting
Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 250 U
Toluene 108-88-3 250 U
Ethylbenzene 100-41-4 250 U i
Total Xylenes 1330-20-7 340 250
MTBE 1634-04-4 1.200 250 f
Total Volatile Hydrocarbons NA 25000 U i
Total Extractable Hydrocarbons |NA 3000 V] It
[Surrogate Compound %Recovery "
L(SS) a,a,a-Trifluorotoluene 96 % |
(SS) Fluorobenzene 81 % i
{SS) o-Terphenyl 64 % i

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

AWalsh

Eavironmental Scientists and Engineers, Inc



Petroleum Hydrocarbons Report

| 3008-020; MW= 10 ]

EPA Method:

~ Lab Sample ID:

Matrix:
Tag Number:
Date Sampled:

ML{/—‘/: TH_22£(4

8021B/mod. 8015/mod. 8100/mod. 80218 -

98-5-11-1
Soil
66600
05/12/98

Volatiles Dilution Factor: 1

Page 1 of 1

Analyst: RSW/DPD
Volatlles Date Analyzed: 05/13/98

Date Extracted: 05/18/98

Extractables Date Analyzed: 05/19/98
Units: pg/Kg

Extractables Dilution Factor: 1

CAS Reporting i

ILnalyte Number Concentration Limits Qualifier
[Benzene 71-43-2 5 U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons |NA 3000 U

[Surrogate Compound %Recovery ;__J_ll

I(SS) a,a,a-Trifluorotoluene 97 %

[[{SS) Fluorobenzene 92 %

l{SS) o-Terphenyl _ 78 %

Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.

e |ndncates surrogate is outside of recovery limits due to matrix effect

2=Walsh

Eavironmental Scicatists and Engineers, Inc.



Petroleum Hydrocarbons Report

3008-020; MW-4 30’ 1

EPA Method:
Lab Sample ID:
Matrix:

Tag Number:
Date Sampled:

Volatiles Dilution Factor: 1

M- = TH-22,e¢4

8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD

98-5-11-2 Volatiles Date Analyzed: 05/14/98
Soil Date Extracted: 05/18/98
66601 Extractables Date Analyzed: 05/19/98
05/12/98 Units: pg/Kg

Extractables Dilution Factor: 1

Page 1 of 1

CAS Reporting 1

Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U 1
Toluene - 108-88-3 5 u ﬂ
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5.1 5
MTBE 1634-04-4 8.7 5
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons |NA 3000 U

[[Surrogate Compound %Recovery H

[[(SS) a,a,a-Trifluorotoluene 98 %

[l{SS) Fluorobenzene 90 % i

(l{SS) o-Terpheny! 92 % f

Qualifiers:

"U" indicates compound was searched for and not detected

at or above the method detection limit.

"B” Indicates compound was found in the method blank and

has been corrected. )

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Eavironmeantal Scicatists and Engineers, Inc.



Petroleum Hydrocarbons Report

| 3008-020; MW-5 &'

/L/W— 5—-: T/‘/' 23 Rl

Page 1 of 1

Analyst: RSW/DPD

EPA Method: 80218/mod. 8015/mod. 8100/mod. 8021B
Lab Sample ID: 98-5-11-4 Volatiles Date Analyzed: 05/14/98
Matrix: Soil Date Extracted: 05/18/398
Tag Number: 66605 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/12/98 . Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting

Analyte Number _Concentration Limits Qualifier
Benzene 71-43-2 - 5 U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 9.3 - 5
Total Volatile Hydrocarbons NA 500 U
uTotal Extractable Hydrocarbons |NA 3000 U

|Surrogate Compound %Recovery

|(SS) a,a,a-Trifluorotoluene 90 %

I(SS) Fluorobenzene 93 %

IiSS) o-Terphenyl 90 %

Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

2=Walsh

Eavironmeatal Scientists and Engiocers, Inc.



Petroleum Hydrocarbons Report Page 1 of 1

Il 3008-020; MW-5 30’ |
' MwW-S=TH-23 RCG

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 80218 Analyst: RSW/DPD

Lab Sample 1D: 98-5-11-5 Volatiles Date Analyzed: 05/14/98
Matrix: Soil Date Extracted: 05/18/98

Tag Number: 63609 _ - Extractables Date Analyzed: 05/19/98

Date Sampled: 05/12/98 Units: pg/Kg

Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting _

Analyte ' Number Concentration Limits Qualifier
[Benzene 71-43-2 . 5 U
[[Toluene 108-88-3 5 U
[Ethylbenzene 100-41-4 5 U i
Total Xylenes 1330-20-7 5 1] i
MTBE 1634-04-4 8.6 5

Total Volatile Hydrocarbons NA 500 U

Total Extractable Hydrocarbons |NA 3000 U

[iSurrogate Compound %Recovery

{SS) a,a,a-Trifluorotoluene 92 % H
{SS) Fluorobenzene 91 % I
(SS) o-Terphenyl 132 % i

Qualifiers:
"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method workmg

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Environmental Scicatists and Bagincers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; TH-24; (5-6.5') |

EPA Method: 8021B/mod. 801 Slmod '8100/mod. 80218 Analyst: RSW/DPD
Lab Sample ID: 98-5-14-1 Volatiles Date Analyzed: 05/14/98
- Matrix: Soil - ' S Date Extracted: 05/18/98
Tag Number: 55495 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/13/98 : Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS . Reporting
IIAnalyte Number Concentration Limits Qualifier |
[Benzene 71-43-2 5 u_
Toluene ‘ 108-88-3 5 v
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 12 5
Total Volatile Hydrocarbons NA 500 U
|Tota| Extractable Hydrocarbons |[NA 17,000 3000=
Surrogate Compound %Recovery
!(SS) a,a,a-Trifluorotoluene 124 %
[liSS) Fluorobenzene 113 %
{{(SS) o-Terphenyl 97 %
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * ¥ Indicates surrogate is outside of recovery limits due to matrix effect.

AWalsh

Environmental Scientists and Bngincers, Inc



Petroleum Hydrocarbons Report

[ 3008-020; TH-24; (25-31.5") |

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD
Lab Sample ID: 98-5-14-2 Volatiles Date Analyzed: 05/14/98
Matrix: Soil Date Extracted: 05/18/98
Tag Number: 55497 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/13/98 ' Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting

Analyte Number Concentration Limits l Qualifier
Benzene 71-43-2 5 T U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons [NA 3000 U

Surrogate Compound %Recovery ]

{SS) a,a,a-Trifluorotoluene ’ 25 %

{SS) Fluorobenzene 86 %

(SS) o-Terpheny! 89 %

Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

BEnvironmental Scieatists and Engineers, Inc

Page 1 of 1




Petroleum Hydrocarbons Report Page 1 of 1

[ 3008-020; TH-25; (5-6.5') |

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD
Lab Sample ID: 98-5-14-4 » Volatiles Date Analyzed: 05/13/98°
Matrix: ' Soil Date Extracted: 05/18/98
Tag Number: 55499 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/13/98 ' Units: pg/Kg

Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1

CAS Reporting
HAnalyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 u -
Toluene 108-88-3 18 5
Ethylbenzene 100-41-4 6.1 5
Total Xylenes 1330-20Q-7 34 5
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U |
Total Extractable Hydrocarbons [NA 4,400 3000 -
[Surrogate Compound %Recovery
(SS) a,a,a-Trifluorotoluene 106 %
(SS) Fluorobenzene 107 %
(SS) o-Terphenyl 74 %

Qualifiers:
"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B* Indicates compound was found in the method blank and
has been corrected.
*J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
" * ® Indicates surrogate is outside of recovery limits due to matrix effect.

2=Walsh

Eavironmeatal Scieatists and Engineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; TH-25; (25-31.5") |

EPA Maethod: 8021B/mod. 8015/mod. 8100/mod. 8021B Analyst: RSW/DPD
Lab Sample ID: 98-5-14-6 Volatiles Date Analyzed: 05/13/98
Matrix: Soil : Date Extracted: 05/18/98
Tag Number:. 55502 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/13/98 Units: ngKg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting

Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U
Total Xylenes 1.330-20-7 ' 5 U
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons |NA 3000 U ﬂ

|Surrogate Compound %Recovery ]

[(SS) a,a,a-Trifluorotoluene 100 % W’

l(SS) Fluorobenzene 94 %

[[(SS) o-Terphenyl 81 % i

Qualifiers:

"U”" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

"‘Walsh

Bavironmeatal Scientists and Engineers, Inc.



Petroleum Hydrocarbons Report

[T 3008.020; GP.1 1.92.9 ft

EPA Method:

Lab Sample ID:

Matrix:
Tag Number: -
Date Sampled:

8021B/mod. 801 5/mod 8100/mod 8021B
Volatiles Date Analyzed:

98-6-1-1
Soil
55532
06/01/98

Volatiles Dilution Factor: 1

Extractables Dilution Factor:

Analyst:

Date Extracted:

Extractables Date Analyzed:
Units:

Page 1 of 1

SBS -

06/05/98
06/08/98
06/09/98

#9/Kg

1

CAS Reporting
Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 6.6 5 J
Toluene 108-88-3 5 uJ
Ethylbenzene 100-41-4 6.3 5 J
Total Xylenes 1330-20-7 11 5 J
MTBE 1634-04-4 94 5 J
Total Volatile Hydrocarbons NA 500 uJ
lITotal Extractable Hydrocarbons [NA 13,000 3000
FSurrogate Compound %Recovery
I(SS) a,a,a-Trifluorotoluene 449 % *
fl{SS) Fluorobenzene 349 % *
[l(SS) o-Terphenyl 117 %

Qualifiers:

*U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and
has been corrected.
"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Eavironmental Scientists and Engineers, Inc.




Petroleum Hydrocarbons Report Page 1 of 1

3008-020; GP-1 1.9-10.0 ft |

EPA Method: 80218/mod. 8015/mod. 8100/mod. 80218 Analyst: SBS
Lab Sample ID: 98-6-1-2 Volatiles Date Analyzed: 06/05/98
Matrix: Sail Date Extracted: 06/08/98
Tag Number: 55533 _ Extractables Date Analyzed: 06/09/98
Date Sampled: 06/01/98 : Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
: CAS Reporting _
Analyte Number Concentration Limits Qualifier 5
Benzene : 71-43-2 5 UJ
Toluene 108-88-3 5 uJ i
Ethylbenzene 100-41-4 5 UJ i
Total Xylenes 1330-20-7 5 uJ i
MTBE 1634-04-4 48 5 J |
Total Volatile Hydrocarbons NA 500 uJ "
Total Extractable Hydrocarbons |NA 3000 U
{Surrogate Compound %Recovery
(SS) a,a,a-Trifluorotoluene 147 %
{SS) Fluorobenzene 135 %
{SS) o-Terphenyl 123 %
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

"'Walsh

Eavironmental Scicatists and Engincers, Inc



Petroleum Hydrocarbons Report Fage 1 of 1

I 3008-020; GP-2 |
- EPA Method: 8021B/mod. 801 Slmod 8100/mod. 80218 ‘Analyst: SBS
Lab Sample ID: 98-6-1-3 o . . Volaules ‘Date Analyzed: 06/05/98
Matrix: Soil Date Extracted: 06/08/98
Tag Number: 55535 Extractables Date Analyzed: 06/09/98
Date Sampled: 06/01/98 Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting
Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U
Toluene 108-88-3 5 U n
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U it
MTBE 1634-04-4 ~ 5 U I
Total Volatile Hydrocarbons NA : 500 U f
Total Extractable Hydrocarbons [NA ] : 3000 U “

[m'ogate Compound %Recovery

{SS) a,a,a-Trifluorotoluene 91 %
(SS) Fluorobenzene 82 %
(SS) o-Terphenyl 117 %

| ======.£|

Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B™ Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

* * " Indicates surrogate is outside of recovery limits due to matrix effect.

"‘Wa]sh

Eavironmeatal Scientists and Engincers, Inc



Petroleum Hydrocarbons Report

3008-020; GP-3

Page 1 of 1

EPA Method: 8021B/mod. 8015/mod. 8100/mod. 80218 Analyst: SBS
Lab Sample ID: 98-6-1-4 Volatiles Date Analyzed: 06/05/98
Matrix: Soil Date Extracted: 06/08/98
Tag Number:- 32954 Extractables Date Analyzed: 06/09/98
Date Sampled: 06/01/98 Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting

Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U
Total Xylenes 1330-20-7 5 U
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons |NA 3000 U

Surrogate Compound %Recovery It

{SS) a,a,a-Trifluorotoluene 87 % H

(SS) Fluorobenzene 83 % I

{SS) o-Terphenyl 126 % i

- Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
*B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
" * * Indicates surrogate is outside of recovery limits due to matrix effect.

""‘Walsh'

Eavironmeatal Scicatists and Eagineers, Iac



Petroleum Hydrocarbons Report

[ 3008-020; GP4

Page 1 of 1

EPA Method: 8021B/mod. 8015/mod. 8100/mod 8021B - Analyst: SBS
Lab Sample ID: 98-6-1-5 ~ Volatiles Date Analyzed: 06/05/98
Matrix:’ Sail Date Extracted: 06/10/98
Tag Number: 32957 Extractables Date Analyzed: 06/11/98
Date Sampled: 06/01/98 Units: pg/Kg
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
CAS Reporting

Analyte Number Concentration Limits Qualifier
Benzene 71-43-2 5 U
Toluene 108-88-3 5 U
Ethylbenzene 100-41-4 5 U I
Total Xylenes 1330-20-7 5 U |
MTBE 1634-04-4 5 U
Total Volatile Hydrocarbons NA 500 U
Total Extractable Hydrocarbons |NA 3000 U

[Surrogate Compound %Recovery ]

[(SS) a,a,a-Trifluorotoluene 90 %

(SS) Fluorobenzene 83 %

103 %

l(SS) o-Terphenyl

Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

"J” Indicates compound was identified out of the method working

limits and should be considered an estimated value.

¥ * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Environmental Scieatists and Bngincers, Inc



A Walsh

Environmental Scientists and Engineers, Inc.

ORGANIC CASE NARRATIVE

Project Name: [-70/Brighton Boulevard
Project Number: 3008-020
WALSHID:  98-6-1

Five(15) soil samples were received June 1, 1998 by the WALSH Laboratory. The
samples required analysis for BTEX, MTBE, TVH, TEH, 8260, and 8270. The
samples were collected in the field on June 1, 1998 and preserved with ice. The
samples were analyzed within holding times by the WALSH Laboratory.

All organic reports have been assembled and checked for completeness. All associated
quality control and quality assurance criteria have been reviewed and verified. The
BTEX and TVH internal standard responses for GP-1 1.9-2.9 ft and GP-1 1.9-10.0 ft
are low and out of the working range of the methods. The samples were re-run to
verify the low responses. The low responses are probable indications of a matrix
effect. As a result, all associated results are qualified with a "J" to indicate that
concentrations are estimated values.

Furthermore, the BTEX and TVH surrogates for GP-1 1.9-2.9 ft are high and out of
the working range for the methods on the initial run and the re-run. Again, thisisa
probable indication of a matrix effect, and surrogates are qualified accordingly.

RS ENEL ORI R T N e T T DT G, PO GRS SR T N e

4888 Pear] East Circle . Suite 103 . Boulder, Colorado . 80301-2475 . Phone (303) 4433282 . FAX (303) 443-0367
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APPENDIX 5.2

VOLATILE ORGANIC COMPOUNDS (VOCS) IN SOILS

p:\projects\cdo\3008\siteinv2.doc.07.29.98



Volatile Organic Compounds Report

3008-020; MW-2 COMP

Client Sample 1D MW -2 = TH=-/F
yar.y

Sample Tag No.: 66599
Lab Sample ID: $-98-5-10-6
Matrix: Soil
Data Filename: VOAAQ0986.D

EPA Method:
Date Sampled:
Date Analyzed:

Units:

Page 1 of 3

8260
05/11/98
05/18/98
- Analyst: RSW
pglKg

Dilution Factor: - 1
CAS Quantitation
Analyte Number Concentration Limits Qualifier
Dichlorodifluoromethane 75-71-8 10 U
Chloromethane . - . .. . F4-87-3 g oS E e o v bF
Vinyl Chloride 75-01-4 U
Bromomethane . 2 74-9746 35
Chloroethane 75-00-3 U
Trichlorofluoromethane - *i1 75-69-4 RO 0 § 3
1,1-Dichloroethene 75-35-4 5 U
Methylene Chloride 7 - 75-09-2 B U
trans-1,2-Dichloroethene 156-60-5 5 U
1,1-Dichloroethane - 75-34-3 : B R
cis-1,2-Dichloroethene 156-59-2 5 U
2,2-Dichioropropane - .- 594-20-7 i - B LU
Bromochloromethane 74-97-5 5 U
Chloroform -~ &5 -0 07 |@7-66-3. AT S slafihodo, ooumes B L aBe T
1,11 Tnchloroethane 71-55-6 5 U
1,1-Dichloropropene = - 563-58-6 - i LB U
Carbon Tetrachloride 56-23-5 5 U
1,2-Dichloroethane *° - 107-06-2 .. 5 BRI
Benzene 71-43-2 5 U
Trichloroethene o 79-01-6 5. AU
1,2-Dichloropropane : 78-87-5 5 U
Dibromomethane -+~ 74-95:3 i -0 e § N
_|IBromodichloromethane 75-27-4 5 ‘U
trans-1,3-Dichloropropene .. - {10061-02-6 B B
Toluene 108-88-3 5 U
cis-1,3-Dichloropropene i - 410081-01:5., o s 5 LU
1,1,2-Trichloroethane 79-00-5 5 U
1,2-Dibromoethane S 106-93-4 . .. 2B U
1,3-Dichloropropane 142-28-9 5 U
Tetrachloroethene ‘ +127-18-4 - 5 AU
Dibromochloromethane 124-48-1 5 U
Chlorobenzene i 1108-90-7 oo o B SR
1,1,1, 2-Tetrachloroethane 630-20-6 5 U
Ethylbenzene o 100-41-4 i i) B0uf B LU
m & p-Xylenes 5 U

Z2=Walsh

Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report

Page 2 0f 3

3008-020; MW-2 COMP Lab Sample ID: S-98-5-10-6
Client Sample ID © Mw~2=7H-}9 2¢s

o-Xylene 106-42-3 5 U
Styrene 100-42-5 - R TR
Bromoform 75-25-2 5 U
Isopropylbenzene - 98-82-8 - . | o oooooeiinfE B h ‘U
1,1,2,2- Tetrachloroethane 79-34-5 5 U
Bromobenzene *- it ui 108-86-1 25 R ¥ IS
1,2 3-Tnchloropropane 96-18-4 5 U
n-Propylbenzene - 103-65-1" -8B Y
2-Chlorotoluene 95-49-8 5 U
1,3,5-Trimethylbenzene - - 108-67-8. .- 5 “U
4- Chlorotéluene 106-43-4 5 u
t-Butylbenzene - -198-06-6.. .17 i wi B sy
1,2,4- Tnmethylbenzene 95-63-6 5 U
s-Butylbenzene - . i '135-98-8 - B LI
1,3-Dichlorobenzene 541-73-1 5 U
p-lsopropylitoluene - 99-87-6° B L I
1.4-Dichlorobenzene 106-46-7 5 U
n-Butylbenzene 104-51-8 5 S
1,2-Dichlorobenzene 95-50-1 5 U
1,2-Dibromo-3-chloropropane 896-12-8 5. U
1,2,4-Trichlorobenzene 120-82-1 5 U
Hexachlorobutadiene - - 87-68-3 5 Y
Naphthalene 91-20-3 10 U
1,2,3-Trichlorocbenzene 87-61-6 - B .U
Surrogate Compound |%Rec Recovery Limits (%)
(SS) Dibromofluoromethane 109 % 80 - 120
{SS) Toluene-d8 93 % 8t ---. 117
{SS) p-Bromofluorobenzene 79 % 74 - 121

Qualifiers:

"U" Indicates compound was searched for and not detected.

"B" Indicates compound was found in the method blank.

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.

"D" Indicates compound was run at a dilution.

"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

Z2=Walsh

Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report Page 3 of 3

3008-020; MW-2 COMP = |

Client Sample ID Mw-2~7/4-/9

REG )

Sample Tag No.: 66599 : EPA Method: 82860
Lab Sample ID: S-98_-5-10-6 o g . - Date Analyzed: 05/18/98

_ Matrix: Soil -~ - S _ ' ' ~ Analyst: RSW

Data Filename: VOAA0986.D ' Units: pg/Kg
Tentatively ldentified Compound ' Concentration Qualifier

tlﬁéd Cbrﬁpdﬁndé wéré fouﬁ .

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

==Walsh

Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report

3008-020; MW-4 5-36.5'

Client Sample ID Mw=t=TH~22 4.,

Page 1 of 3

EPA Method: 8260
Sample Tag No.: 66604 Date Sampled: 05/12/98
Lab Sample I1D: S-98-5-11-3 Date Analyzed: 05/18/98
Matrix: Soil Analyst: RSW
Data Filename: VOAAQ987.D Units: pa/Kg
: Dilution Factor: 1
|CAS Quantitation
Analyte ‘Number Concentration Limits Qualifier
Dichlorodifluoromethane 175-71-8 10
Chloromethane S 74-87-3 . - ‘) 10
Vinyl Chloride 75-01-4 5
Bromomethane - i 4749780 e BT e P O U
Chioroethane 75-00-3 10 U
Trichlorofluoromethane .- ' 75-69-4 - g {0 Uy
1,1-Dichloroethene 75-35-4 5 U
Methylene Chloride | - 75-08-2 5 U
trans-1,2-Dichloroethene 1156-60-5 5 U
1,1-Dichloroethane =~ - 175-34-3 5 U
“ticis-1,2-Dichloroethene 1156-59-2 5 U
2,2-Dichloropropane .. = {594-20-7 5. S
Bromochloromethane 74-87-5 5 U
Chlaroform C 67-66-3 Bl T T
1,1,1-Trichloroethane - {71-55-6 5 ]
1,1-Dichloropropene - ~ . {563-58-6 5 U -
Carbon Tetrachloride 56-23-5 5 U
1,2-Dichloroethane 107-06-2 - 5B U
Benzene 171-43-2 5 U
Trichloroethene {79-01-6 5 U
1,2-Dichloropropane .78-87-5 5 U
Dibromomethane |74-95-3 5 U -
Bromodichioromethane i75-27-4 5 U
trans-1,3-Dichloropropene . 10061-02-6 5 U
Toluene 108-88-3 5 U
cis-1,3-Dichloropropene 10061-01-5 B U -
1,1,2-Trichloroethane 79-00-5 5 U
1,2-Dibromoethane 106-93-4 5 U
1,3-Dichloropropane 142-28-9 5 U
Tetrachloroethene 127-18-4 5 U -
Dibromochloromethane 124-48-1 5 U
Chlorobenzene o 108-90-7 B U
1,1,1,2-Tetrachloroethane 630-20-6 5 U
Ethylbenzene 100-41-4 5 - U
m & p-Xylenes ’ 5 U

2=Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report

3008-020; MW-4 5-36.5'

|

Client Sample ID

M- 7H-222¢4

Page 2 of 3

Lab Sample ID: $-98-5-11-3

o-Xylene 106-42-3 5 U
Styrene 100-42-5 B U
Bromoform -|75-25-2 5 U
Isopropylbenzene ~ <. . 98-82-8 TwB Y
1,1,2, 2-Tetrachloroethane 79-34-5 5 U
Bromobenzene 108-86-1 P S U
1,2 3-Tnchloropropane 96-18-4 5 U
n-Propylbenzene - 1103-65-1 - U
2-Chlorotoluene 95-49-8 5 U
1,3,5-Trimethylbenzene '108-67-8 -5 U
4- Chlorotoluene 106-43-4 5 U
t-Butylbenzene @ i S fO8-06-6.: L T e N T
1,2,4- Tnmethylbenzene 95-63-6 5 U
s-Butylbenzene = i “t135-98-8: ¢ iy, ek R B RT3 I
1,3- chhlorobenzene 541-73-1 5 U
p-lsopropyltoluene -~ =% .- .199-87-6 - Y-
1,4-Dichlorobenzene 106-46-7 5 U
n-Butylbenzene 104-51-8 5 U
1,2-Dichlorobenzene 95-50-1 B U
1,2-Dibromo-3-chloropropane '196-12-8 R s U
1,2,4-Trichlorobenzene 120-82-1 5 U
Hexachlorobutadiene #. " 87-68-3 - - i LB el
Naphthalene 91-20-3 10 U
1,2,3-Trichlorobenzene - - 87-61-6 s U

Surrogate Compound {%Rec | Recovery Limits (%)
(SS) Dibromofluoromethane 105 % 80 - 120
(SS) Toluene-d8 94 % 81 - 117
{SS) p-Bromofluorobenzene 20 % 74 - 121

Qualifiers:

"U" Indicates compound was searched for and not detected.

"B" Indicates compound was found in the method blank.

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.

"D" Indicates compound was run at a dilution. _

"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

Z==Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report Page 3 of 3

3008-020; MW-4 5-36.5' |

Client Sample ID Mw-&= TH -éz

riG ,
Sample Tag No.: 66604 EPA Method: 8260.
Lab Sample ID: $-98-5-11-3 Date Analyzed: 05/18/98
Matrix: Soil Analyst: RSW
Data Filename: VOAAQ987.D v Units: pg/Kg
Tentatively ldentified Compound ' Concentration Qualifier

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

A=Walsh

Environmental Scientists and Enginecrs, Inc.
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APPENDIX 5.3

SEMI-VOLATILE ORGANIC COMPOUNDS (SVOCS) IN SOILS
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Semivolatiles Report Page 1 of 3

3008-020; MW-2 Composite

Client Sample ID = TH 1 4,
Sample Tag No: 66608 Date Analyzed: 05/22/98
Lab Sample ID: S-98-5-10-6 Analyst: DPD,RSW
Matrix: Soil , Dilution Factor: 1
Date Extracted: 5/21/98 : : EPA Method: 8270
'Data Filename: BNAB1096.D0 _ Units: pg/Kg
~ CAS Quantitation ]

Analyte Number . Concentration Limits _ Qualifier
N-Nitrosodimethylamine 62-75-9 660 U
Phenol 108-95-2 i , 330 U
Bis{2-chloroethyllether 111-44-4 i 330 U
2-Chlorophenol 95-57-8 . 330 U
1,3-Dichlorobenzene 541-73-1 330 u_ |
1,4-Dichlorobenzene :106-46-7 | 330 u |
Benzyl Alcohol 100-51-6 5 660 u |l
1,2-Dichlorobenzene 95-50-1 z 330 u |
2-Methylphenol 95-48-7 ; 330 - u |
Bis{2-chloroisopropyllether 108-60-1 | ' 330 (¥
4-Methylphenol 106-44-5 : 330 ]
N-nitrosodi-n-propylamine 621-64-7 | : 330 i ]
Hexachloroethane 67-72-1. 330 : U ,
Nitrobenzene 98-95-3 330 u |
Isophorone 78-59-1 330 : U "
2-Nitrophenol 88-75-5 : 330 I U
2,4-Dimethylphenol 105-67-9 ; 330 : u
Bis{2-chloroethoxy)methane 111-91-1 ! : 330 U
Benzoic Acid 65-85-0 : 1,650 U
2,4-Dichlorophenol 120-83-2 ! 330 | U
1,2,4-Trichlorobenzene 120-82-1 : 330 ; U
Naphthalene 91-20-3 : 330 i U
4-Chloroaniline 106-47-8 . 660 i U
Hexachlorobutadiene 87-68-3 330 U
4-Chloro-3-methylphenol 59-50-7 ! 660 ¥
2-Methylnaphthalene ‘91-67-6 . 330 U I
Hexachlorocyclopentadiene 77-47-4 . 330 U
2,4,6-Trichlorophenol 88-06-2 i ‘ 330 | U
2,4,5-Trichlorophenol! 95-85-4 330 U
2-Chloronaphthalene 91-58-7 ! : 330 j U
2-Nitroaniline 88-74-4 : . 1,650 U
Dimethy! Phthalate 131-11-3 | 330 i U
Acenaphthylene 208-96-8 . 330 ’ U
3-Nitroaniline 99-09-2 ‘ 1,650 i U
Acenaphthene 83-32-9 : 330 . U
2,4-Dinitrophenol 51-28-5 1,650 ! U
4-Nitrophenol 100-02-7 : 1,650 : U

Z2=Walsh
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Semivolatiles Report Page 20f 3 -

3008-020; MW-2 Composite |- Lab Sample ID: §-98-5-10-6
Client Sample ID: TTH M e

Dibenzofuran 132-64-9 . 330 u
2,4-Dinitrotoluene 606-20-2 : 330 u
2,6-Dinitrotoiuene 121-14-2 ‘ 500 330 |
Diethylphthalate 84-66-2 i ‘ 330 U
4-Chloropheny! phenyl! ether 7005-72-3 i 330 u
Fluorene 86-73-7 ? 330 U
4-Nitroaniline 100-01-6 ': 660 U
4,6-Dinitro-2-methylphenol 534-52-1 i 1,650 U
N-Nitrosodiphenylamine 86-30-6 330 U
4-Bromophenyl-phenylether 101-55-3 : 330 U
Hexachlorobenzene 118-74-1 ¢ : 330 u
Pentachlorophenol :87-86-5 1,650 ! U
Phenanthrene 85-01-8 ; 330 : U
Anthracene 1120-12-7 i 330 E U ,
Carbazole 86-74-8 660 U 1
Di-n-butylphthalate '84-74-2 330 u i
Fluoranthene 206-44-0 330 ' U
Pyrene 128-00-0 | 330 ! U
Butylbenzylphthalate 85-68-7 : 330 u
Benzo{a)anthracene 56-55-2 | 330 i U
Chrysene 218-01-9 : 330 U
3,3'-Dichiorobenzidine 91-94-1 | 1,650 1 U
Bis(2-ethylhexyllphthalate 117-81-7 ; S 330 : U
Di-n-octylphthalate 117-84-0 | : 330 i U
Benzo(b)fluoranthene 205-99-2 ; 330 : U
Benzol(k}fluoranthene 207-8-9 | ; 330 ! V)
Benzo(alpyrene 50-32-8 ; 330 U t,
Indeno(1,2,3-cd)pyrene 193-39-5 ; 660 U "
Dibenz{a,h)anthracene 53-70-3 : 660 U
Benzolg.h,i)perylene 191-24-2 | r 660 u
Surrogate Compound %Rec Limits {%) |
{SS) 2-Fluorophenol 75 % 25 - 121
{SS) Phenol-d5 85 % 24 — 113
(SS) Nitrobenzene-d5 ¢ 72% 23 - 120
(SS) 2-Fluorobiphenyl . 85% | 30 - 115 f
(SS) 2,4,6-Tribromophenol 88 % 19 - 122 "
{SS) Terphenyl-d14 . 62% | 18 - 137

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
"+" Indicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

==Walsh
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Semivolatiles Report Page 3 of 3

[73008-020;, MW-2 Composite | .

Client Sample ID

Sample Tag No: 66608 Date Analyzed: 05/22/98
Lab Sample ID: S-98-5-10-6 ' Analyst: DPD,RSW
Matrix: Soil Dilution Factor: 1
Data Filename: BNAB1096.D : © . Method: 8270
' : A ‘ Units: pyg/Kg
|Eentatively Identified Compound Concentration QualiﬁedI
- |

[No Tentatively Identified Compounds were Found.

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

Z=Walsh
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Semivolatiles Report Page 1 of 3

| "3008-020; MW-1 Composite

Client SampleIlD = TH-2Zo. 2ca
Sample Tag No: 66596 Date Analyzed: 05/22/98
Lab Sample ID: S-98-5-10-3 Analyst: DPD,RSW
Matrix: Soil Dilution Factor: 1
Date Extracted: 5/21/98 EPA Method: 8270
Data Filename: BNAB1095.D -Units: pyg/Kg
‘CAS . ! t  Quantitation 1
Analyte Number : Concentration Limits Qualifier
N-Nitrosodimethylamine 62-75-9 : 660 U
Phenol '108-95-2 | ‘ 330 U
Bis(2-chloroethyllether ‘111-44-4 ! 330 U
2-Chlorophenol {95-57-8 330 i u .
1,3-Dichlorobenzene i541-73-1 330 3] I
1,4-Dichlorobenzene |106-46-7 330 i u 1
Benzy! Alcohol 100-51-6 5 660 - v
1,2-Dichlorobenzene 195-50-1 ) 330 U
2-Methylphenol _ 95-48-7 330 U
Bis{2-chloroisopropylether :108-60-1 i 330 ! u
4-Methylphenol 106-44-5 : 330 U
N-nitrosodi-n-propylamine :621-64-7 ' : 330 U
Hexachloroethane .67-72-1 i 330 u
Nitrobenzene :98-95-3 i 330 O U
Isophorone -78-59-1 ! ' 330 : U
2-Nitrophenol i88-75-b ; 330 ‘ U
2,4-Dimethylphenol 105-67-9 | 330 U
Bis{2-chloroethoxy)methane 111-91-1 l i 330 U
Benzoic Acid 65-85-0 i 1,650 8]
2,4-Dichlorophenol -120-83-2 L ) 330 U
1,2,4-Trichlorobenzene 120-82-1 : ; 330 U
Naphthalene 191-20-3 l ; 330 U
4-Chloroaniline 106-47-8 i : 660 u
Hexachlorobutadiene 87-68-3 i 330 ! U
4-Chloro-3-methylphenol -59-50-7 | 660 f U
2-Methylnaphthalene 191-57-6 330 i §)
Hexachlorocyclopentadiene 77-47-4 ! 330 f U
2,4,8-Trichlorophenol .88-06-2 ' 330 U
2,4,5-Trichlorophenol 95-95-4 : 330 U
2-Chloronaphthalene 91-58-7 | 330 7]
2-Nitroaniline 88-74-4 : 1,650 U
Dimethyl Phthalate .131-11-3 L : 330 i U
Acenaphthylene 208-96-8 i f 330 U
"1I3-Nitroaniline 199-09-2 : 1,650 U
Acenaphthene 83-32-9 _ 330 u
2,4-Dinitrophenol '51-28-5 ! i 1,650 i U
4-Nitrophenol 100-02-7 : 1,650 ' U

Z2=Walsh

Environmental Scientsts and Engineers, Inc.



Semivolatiles Report Page 2 of 3

3008-020; MW-1 Composite " . Lab Sample ID: S-98-5-10-3
Client Sampie ID: STH-20,,,

Dibenzofuran 132-64-9 330 U
2,4-Dinitrotoluene 606-20-2 330 U
2,6-Dinitrotoluene 121-14-2 330 U
Diethylphthalate 84-66-2 o o 330 U
4-Chlorophenyl pheny! ether 7005-72-3 _ . 330 U
Fluorene ' ' 86-73-7 : 330 U
4-Nitroaniline - 100-01-6 ) 660 U i
4,6-Dinitro-2-methylphenol 534-52-1 : 1,650 u |
N-Nitrosodiphenylamine 86-30-6 330 u_ |i
4-Bromopheny!l-phenylether 101-55-3 . 330 u
Hexachlorobenzene 118-74-1 330 U "
Pentachlorophenol 1 87-86-5 i : 1,650 ' U
Phenanthrene 85-01-8 : ' H 330 U
Anthracene - {120-12-7 | i 330 ; U
Carbazole 86-74-8 : 660 U
Di-n-butylphthalate -84-74-2 P 330 U
Fluoranthene 206-44-0 330 U
Pyrene ' 1129-00-0 : ' 330 U
Butylbenzylphthalate 85-68-7 330 U
Benzo{a)anthracene :56-55-2 ; , 330 U
Chrysene -218-01-9 330 U
3,3'-Dichlorobenzidine :91-94-1 { 1,650 U
Bis(2-ethylhexyllphthalate 117-81-7 : 330 U
Di-n-octylphthalate :117-84-0 ‘ A 330 U
Benzo(b)fluoranthene 205-98-2 330 U
Benzo(k}fluoranthene .207-8-9 : 330 U
Benzo{a)pyrene 50-32-8 330 U
Indeno(1,2,3-cd)pyrene :193-39-5 : 660 U
Dibenz(a,h)anthracene 53-70-3 : 660 U
Benzo(g,h,i)perylene :191-24-2 : : _ 660 U
Surrogate Compound %Rec : Limits (%)
{SS) 2-Fluorophenol © 69 % 25 - 121
{SS) Phenol-db 78% | - 24 - 113 -
{SS) Nitrobenzene-db 72 % 23 - 120
{SS) 2-Fluorobiphenyl P B81% 30 - 115
{SS) 2,4,6-Tribromophenol 83 % 19 - 122
(SS) Terphenyl-d14 55 % . 18 - 137

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
"*" Indicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

Z2=Walsh

Environmenual Scientists and Engineers, Inc.



Semivolatiles Report Page 3 of 3

[ 3008-020; MW-1 Composite | .

Client Sample ID d

Sample Tag No: 66596 Date Analyzed: 05/22/98
Lab Sample ID: §-98-5-10-3 Analyst: DPD,RSW
Matrix: Soil ' ' Dilution Factor: 1
Data Filename: BNAB1095.D ’ Method: 8270
Units: pg/Kg
Tentatively ldentified Compound Concentration Qualifier "
Sulfur, Molecular (S8) , 1900 T |

Qualifier: )
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

2=Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report Page 1 of 3

3008-020; MW-3 Composite . |

Client Sample ID = TH-21 gen
Sample Tag No: 66614 Date Analyzed: 05/22/98
Lab Sample ID: $-98-5-10-9 _ Analyst: DPD,RSW
Matrix: Soil S o Dilution Factor: 1
Date Extracted: 5/21/98 _ B ; . : EPA Method: 8270
Data Filename: BNAB1097.D Units: pg/Kg
CAS . Quantitation
Analyte , Number Concentration Limits Qualifier
N-Nitrosodimethylamine 62-75-9 660 U
Phenol 108-95-2 : 330 U
Bis{2-chloroethyl)ether 111-44-4 330 U
2-Chlorophenol :95-57-8 { 330 Y]
1,3-Dichlorobenzene 541-73-1 . 330. U H
1,4-Dichlorobenzene "106-46-7 | ! 330 ! u
Benzyl Alcohol 100-51-6 660 U
1,2-Dichlorobenzene 95-50-1 s 330 U
2-Methylphenol 95-48-7 _ 330 U
Bis(2-chloroisopropyl)ether 108-60-1 : 330 v
4-Methylphenol 106-44-5 330 U
N-nitrosodi-n-propylamine 621-64-7 : 330 U
Hexachloroethane 67-72-1 330 U
Nitrobenzene - 98-95-3 i , 330 A U
Isophorone 78-59-1 330 U
2-Nitrophenol "88-75-5 ' 330 U
2,4-Dimethylphenol . 105-67-9 330 U
Bis{2-chloroethoxy)methane 111-91-1 ! 330 |
Benzoic Acid 65-85-0 1,650 U
2,4-Dichlorophenol 120-83-2 : 330 9}
1,2,4-Trichlorobenzene 120-82-1 330 T
Naphthalene 81-20-3 ! 330 U
4-Chloroaniline 106-47-8 660 u
Hexachlorobutadiene 87-68-3 ! . 330 U
4-Chloro-3-methyiphenol 59-50-7 , 660 U
2-Methylnaphthalene :91-57-6 : 330 R I
Hexachlorocyclopentadiene 77-47-4 330 u_ |l
2,4,6-Trichlorophenol 88-06-2 ! 330 U
2,4,5-Trichlorophenol 85-95-4 330 U
2-Chloronaphthalene 21-58-7 : 330 U
2-Nitroaniline 88-74-4 1,650 U
Dimethyl Phthalate 131-11-3 : 330 U
Acenaphthylene 208-96-8 " : 330 U
3-Nitroaniline 99-09-2 : : 1,650 u
Acenaphthene 83-32-9 330 )
2,4-Dinitrophenol 51-28-5 1,650 U
4-Nitrophenol 100-02-7 1,650 U

2=Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report

= 3
Client Sample ID: TH-2 XN

Page 2 of 3

3008-020; MW-3 Composite | - Lab Sample ID: S-98-5-10-9

Dibenzofuran 132-64-8 330 U
2,4-Dinitrotoluene 606-20-2 ; ' 330 u
2,6-Dinitrotoluene 121-14-2 330 u
Diethylphthalate 84-66-2 ; : 330 U
4-Chloropheny! phenyl ether 7005-72-3 A : 330 u
Fluorene . .86-73-7 i o 330 u H
4-Nitroaniline 100-01-6 ' ' 660 U
4,6-Dinitro-2-methylphenol 534-52-1 ! 1,650 ]
N-Nitrosodiphenylamine 86-30-6 : 330 u 1
4-Bromophenyl-phenylether 101-55-3 : ' 330 U
Hexachlorobenzene 118-74-1 . ; 330 U |
Pentachlorophenol :87-86-5 ] ;‘ 1,650 ; u |l
Phenanthrene . .85-01-8 ; 330 ' u |
Anthracene 1120-12-7 ) i . 330 u
Carbazole 86-74-8 : , 660 U
Di-n-butylphthalate 84-74-2 : 330 U
Fluoranthene © 206-44-0 ' 330 u |
Pyrene 129-00-0 : : 330 u
Butylbenzylphthalate 85-68-7 330 u -
Benzol(alanthracene 56-55-2 i 330 i U
Chrysene 218-01-8 : ; 330 : U
3,3'-Dichlorobenzidine '91-94-1 ; 1,650 3 u
Bis(2-ethylhexyl)phthalate 117-81-7 ; 330 i U t
Di-n-octylphthalate 117-84-0 ? 330 ; u_
Benzo(b)fluoranthene 205-99-2 330 : U
Benzolk)fluoranthene 207-8-9 i _ 330 : U
Benzolajpyrene 50-32-8 : : : 330 U
Indeno(1,2,3-cd}pyrene 193-39-5 ; . 660 : U
Dibenz(a,h)anthracene 53-70-3 . ; 660 : 9] H
Benzolg,h,i}perylene 191-24-2 | : 660 i u
Surrogate Compound %Rec Limits (%) f
{8S) 2-Fluorophenol - 57 % | 25 - 121

{SS) Phenol-d5 | 74% | 24 - 113

{SS) Nitrobenzene-d5 53 % 23 - 120

{SS) 2-Fluorobiphenyl 76 % 30 - 115 o
(SS) 2,4,6-Tribromophenol 82 % 19 - 122

(SS) Terphenyl-d14 74 % 18 - 137

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method workmg
limits and should be considered an estimated value.
"*" |Indicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

Z2=Walsh

Environmentai Scientists and Engineers, Inc.



Semivolatiles Report Page 3 of 3

" 3008-020; MW-3 Composite

- -2
Client Sample ID "7 R o
Sample Tag No: 66614 Date Analyzed: 05/22/98
Lab Sample {D: $-98-5-10-9 Analyst: DPD,RSW
Matrix: Soil ‘ ~ Dilution Factor: 1
Data Filename: BNAB1097.D - , - _ Method: 8270
' A o : S : ~ Units: pyg/Kg |
Tentatively Identified Compound : Concentration Qualifier

No Tentatively Identified Compounds were Found.

ll

Qualifier: )
"T" Indicates compound was tentatively identified by its mass spectrum.

All tentatively identified compounds are estimated values.

2=Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report

3008-020; MW-4 Composite

Client SampleID = 7+

e ﬂ,((,

Page 1 of 3

Sample Tag No: 66604 Date Analyzed: 05/22/98
Lab Sample ID: $-98-5-11-3 Analyst: DPD,RSW
Matrix: Soil Dilution Factor: 1
Date Extracted: 5/21/98 EPA Method: 8270
Data Filename: BNAB1098.D Units: pyg/Kg
‘ CAS i Quantitation ]

Analyte Number ‘Concentration Limits Qualifier
N-Nitrosodimethylamine 62-75-9 P ‘ 660 U
Phenol :108-95-2 | 330 U
Bis({2-chloroethyl}ether 111-44-4 330 U
2-Chlorophenol 195-57-8 330 U
1,3-Dichlorobenzene '541-73-1 330 u |
1,4-Dichlorobenzene :106-46-7 330 U
Benzy! Alcohol 100-51-8 660 U
1,2-Dichlorobenzene 95-50-1 330 U
2-Methylphenol 95-48-7 : 330 U
Bis(2-chioroisopropyl)ether 108-60-1 l 330 U
4-Methylphenol 106-44-5 : 330 U
N-nitrosodi-n-propylamine 621-64-7 | 330 U
Hexachloroethane 67-72-1 E 330 U
Nitrobenzene 198-95-3 | 330 ¥] _]
Isophorone 78-59-1 330 U '
2-Nitrophenol i88-75-5 330 U
2,4-Dimethyiphenol '105-67-9 ! 330 U
Bis(2-chloroethoxy)methane 111-81-1 | 330 U
Benzoic Acid 65-85-0 ; 1,650 U
2,4-Dichlorophenol .120-83-2 | 330 U
1,2,4-Trichlorobenzene 120-82-1 ; 330 U
Naphthalene 191-20-3 | 330 U
4-Chloroaniline 106-47-8 660 U
Hexachlorobutadiene i87-68-3 .330 U
4-Chloro-3-methylphenol '59-50-7 660 U
2-Methylnaphthalene ‘91-57-6 330 U
Hexachlorocyclopentadiene 77-47-4 330 U
2,4,6-Trichlorophenol 88-06-2 i 330 U
2,4,5-Trichlorophenol 95-95-4 - 330 U
2-Chloronaphthalene 91-568-7 } 330 U
2-Nitroaniline 88-74-4 : 1,650 U
Dimethyl Phthalate 131-11-3 I 330 U
Acenaphthylene 208-96-8 ‘ 330 U
3-Nitroaniline 99-09-2 i 1,650 u
Acenaphthene 83-32-9 . 330 u
2,4-Dinitrophenol 51-28-5 ! 1,650 U
4-Nitrophenol 100-02-7 1,650 U

==Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report Page 2 of 3

Lab Sample ID: S-98-5-11-3

3008-020; MW-4 Composite

2TH-22

Client Sample 1D: e
Dibenzofuran 132-64-9 ‘ 330 U
2,4-Dinitrotoluene 606-20-2 | 330 iU
2,6-Dinitrotoluene - 121-14-2 ' ‘ 330 . u -
Diethylphthalate . - 84-66-2 - - - 330 U
4-Chlorophenyl pheny! ether 7005-72-3 330 . U
Fluorene 86-73-7 330 i U
4-Nitroaniline 100-01-6 660 f U
4,6-Dinitro-2-methylpheno! 534-52-1 . 1,650 ! U
N-Nitrosodiphenylamine 86-30-6 ! 330 U
4-Bromophenyl-phenylether 101-55-3 I 330 U
Hexachlorobenzene 118-74-1 ' 330 U
Pentachlorophenol :87-86-5 ! 1,650 U
Phenanthrene . '85-01-8 . Co 330 i U
Anthracene :120-12-7 :' 330 ] U
Carbazole 86-74-8 : 660 : U
Di-n-butylphthalate - 84-74-2 ~ 330 | u |
Fluoranthene 206-44-0 ' 330 : u 1
Pyrene 129-00-0 . 330 u
Butylbenzylphthalate 85-68-7 330 U
Benzo(a)anthracene '56-55-2 T 330 ! U
Chrysene 218-01-9 330 U
3,3'-Dichlorobenzidine .91-94-1 . 1,650 ! U
Bis({2-ethylhexyl)phthalate 117-81-7 330 : U
Di-n-octylphthalate 117-84-0 ' 330 . S
Benzo(b)fluoranthene 205-99-2 : : 330 : u
Benzo(k}fluoranthene 207-8-9 330 u
Benzo(a)pyrene 50-32-8 330 U
Indeno{1,2,3-cd)pyrene 193-39-5 ! 660 U
Dibenz(a,h)anthracene 53-70-3 i 660 : U
Benzolg,h,i)perylene -191-24-2 ] v . 660 ] U
[Surrogate Compound %Rec Limits (%)
(SS) 2-Fluorophenol i 65 % 25 - 121
{SS) Phenol-d5 | 80 % 24 - 113
{SS) Nitrobenzene-d5 . 73 % 23 - 120
{SS) 2-Fluorobiphenyl 77 % | 300 - 115 .
{SS) 2,4,8-Tribromophenol 75 % | 19 --- 122 )
(SS) Terphenyl-d14 © 50% | 18 - 137

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and shouid be considered an estimated value.
"+" [ndicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

2=Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report

3008-020; MW-4 Composite |

Client Sample iD TH-22 peen
Sample Tag No: 66604
Lab Sample ID: S-98-5-11-3
Matrix: Soil
Data Filename: BNAB1098.D

Page 3 of 3

Date Analyzed: 05/22/98
Analyst: DPD,RSW
Dilution Factor: 1
Method: 8270
Units: pg/Kg ’

Tentatively Identified Compound Concentration

Qualifier

No Tentatively Identified Compounds were Found.

Qualifier:

"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

==Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report Page 1 of 3

[ 3008-020; MW-5 Composite - ||

Client Sample ID TH-23 pre
Sample Tag No: 63608 Date Analyzed: 05/22/98
Lab Sample ID: S-98-5-11-6 _ _ Analyst: DPD,RSW
‘Matrix: Soil - "~ . . Dilution Factor: 1
Date Extracted: 5/21/98 ’ : ' - EPA Method: 8270
Data Filename: BNAB1099.D Units: pg/Kg
CAS Quantitation

Analyte Number ‘Concentration Limits Qualifier
N-Nitrosodimethylamine 62-75-9 660 U
Phenol :108-95-2 330 U
Bis(2-chioroethyl)ether 111-44-4 330 . U
2-Chlorophenol 95-57-8 ; 330 ] U
1,3-Dichlorobenzene 541-73-1 i ; 330 R
1,4-Dichlorobenzene 1106-46-7 _ 5 330 | u
Benzyl Alcohol -100-51-6 ! : 660 : U
1,2-Dichlorobenzene '95-50-1 330 U
2-Methylphenol 95-48-7 : 330 : U
Bis{2-chloroisopropyl)ether 1108-60-1 | 330 : u
4-Methylphenol 106-44-5 330 U
N-nitrosodi-n-propylamine 1621-64-7 o : 330 U
Hexachloroethane '67-72-1 ; 330 U
Nitrobenzene {98-95-3 | i 330 - u _
Isophorone 78-59-1 Z , 330 : U
2-Nitrophenol 88-75-5 | . 330 U
2,4-Dimethylphenol 105-67-9 ; 330 . U
Bis(2-chloroethoxy}methane 111-91-1 i 330 5 u
Benzoic Acid 65-85-0 1,650 U
2,4-Dichlorophenol :120-83-2 : 330 uU._
1,2,4-Trichlorobenzene 120-82-1 ‘ 330 U
Naphthalene :91-20-3 f 330 | U
4-Chloroaniline 106-47-8 : 660 : U
Hexachlorobutadiene i87-68-3 ; 330 | U
4-Chloro-3-methylphenol '69-50-7 f 660 : U
2-Methylnaphthalene i91-57-6 i 330 I
Hexachlorocyclopentadiene 77-47-4 : 330 (B
2,4,6-Trichlorophenol .88-06-2 ! 330 5 u
2,4,5-Trichloropheno! 95-95-4 330 ' u
2-Chloronaphthalene 91-58-7 E ' 330 U
2-Nitroaniline 88-74-4 1,650 u
Dimethy! Phthalate 131-11-3 330 [ u
Acenaphthylene 208-96-8 - 330 : U
3-Nitroaniline '99-09-2 i : 1,650 ? U
Acenaphthene 83-32-9 ’ 330 U
2,4-Dinitrophenol 51-28-5 g 1,650 f u
4-Nitrophenol 100-02-7 1,650 U

==Walsh

Environmental Scientists and Engineers, Inc.



Semivolatiles Report

3008-020; MW-5 Composite |

Client Sample ID:

T E2TH-23 e

Page 2 of 3

Lab Sample ID: S-98-5-11-6

Dibenzofuran 132-64-9 ; 330 U
2,4-Dinitrotoluene 6086-20-2 | 330 U
2,6-Dinitrotoluene 121-14-2 ; 330 U
Diethylphthalate 84-66-2 i 330 ; U
4-Chlorophenyl! pheny! ether 7005-72-3 i 330 : U
Fluorene 86-73-7 Il 330 ; U
4-Nitroaniline 100-01-6 ! 660 u
4,6-Dinitro-2-methylphenol 534-52-1 i 1,650 : 3]
N-Nitrosediphenylamine 86-30-6 330 U
4-Bromophenyl-phenylether 101-55-3 330 u
Hexachlorobenzene 118-74-1 { 330 U
Pentachiorophenol 87-86-5 1,650 U
Phenanthrene 85-01-8 330 U
Anthracene 120-12-7 | 330 ]
Carbazole 86-74-8 660 i U
Di-n-butylphthalate 84.74-2 [ ! 330 i 7]
Fluoranthene 206-44-0 ; 330 : U
Pyrene 128-00-0 ! 330 U
Butylbenzylphthalate 85-68-7 : 330 U
Benzol(a)anthracene 56-55-2 i 330 | U
Chrysene 218-01-9 : 330 ; U
3,3’-Dichlorobenzidine 91-94-1 X 1,650 i U
Bis(2-ethylhexyllphthalate 117-81-7 330 P U
Di-n-octylphthalate 117-84-0 i 330 } u
Benzo(b)fluoranthene 205-99-2 ! 330 f U
Benzol{k)fluoranthene 207-8-9 i 330 i u
Benzo{alpyrene 50-32-8 : 330 U
Indeno(1,2,3-cd)pyrene 193-39-5 i 660 : U
Dibenz(a,hlanthracene 53-70-3 i 660 ; U
Benzo(g,h,ilperylene 191-24-2 | 660 i U
Surrogate Compound %Rec Limits (%)

{SS) 2-Fluorophenol 67 % 25 --- 121 t
(SS) Phenol-d5 79 % 24 —— 113

{SS) Nitrobenzene-d5 76 % 23 - 120

(SS) 2-Fluorobipheny! 83 % | 30 - 115

(S8) 2,4,6-Tribromophenol 77 % 19 - 122

{SS) Terphenyl-d14 81% | 18 --- 137

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
"** Indicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

2=Walsh

Environmental Scientists and Engineers, Inc.
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| 3008-020; MW-5 Composite

=14 -230¢q

Client Sample ID ' .
Sample Tag No: 63608 ' Date Analyzed: 05/22/98

Lab Sample ID: $-98-5-11-6 _ v Analyst: DPD,RSW
Matrix: Soil = - : * Dilution Factor: 1
Data Filename: BNAB1099.D : o S Method: 8270
Units: pyg/Kg

Tentatively Identified Compound : Concentration Qualifier

No Tentatively ldentified Compounds were Found.

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.

All tentatively identified compounds are estimated values.

2=Walsh

Environmental Scientists and Engineers, Inc.
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3008-020; TH-24, 5-36.5"

Client Sample ID

Sample Tag No: 55498 Date Analyzed: 05/22/98
Lab Sample ID: $-98-5-14-3 Analyst: DPD,RSW
Matrix: Soil Dilution Factor: 1
Date Extracted: 5/21/98 EPA Method: 8270
Data Filename: BNAB1102.D Units: pg/Kg
CAS : Quantitation

Analyte Number .Concentration Limits " Qualifier ]
N-Nitrosodimethylamine 62-75-9 660 u |
Phenol v -108-95-2 330 U
Bis(2-chloroethyl)ether 111-44-4 330 )
2-Chlorophenol 195-57-8 330 | u
1,3-Dichlorobenzene '541-73-1 | 330 U
1.4-Dichlorobenzene 1106-46-7 { 330 { Y] H
Benzyl Alcohol 100-51-6 ~ 660 U I
1,2-Dichlorobenzene 95-50-1 330 U
2-Methylphenol 85-48-7 : 330 U
Bis{2-chloroisopropyllether -108-60-1 | 330 u
4-Methylphenol 106-44-5 330 8]
N-nitrosodi-n-propylamine 621-64-7 il 330 U
Hexachloroethane 67-72-1 ; 330 : U
Nitrobenzene :98-95-3 i 330 : 9]
Isophorone 78-59-1 i 330 ' U
2-Nitrophenol 88-75-5 I : 330 i 7]
2,4-Dimethyiphenol 105-67-9 : 330 U
Bis(2-chloroethoxy)methane 111-91-1 l 330 u
Benzoic Acid 65-85-0 ; 1,650 u
2,4-Dichlorophenol 120-83-2 ! 330 U
1,2,4-Trichlorobenzene 120-82-1 : 330 u
Naphthalene 91-20-3 i 330 ! u
4-Chloroaniline 106-47-8 i 660 : U
Hexachlorobutadiene 87-68-3 ; 330 U
4-Chloro-3-methylphenol 59-50-7 660 { U
2-Methylnaphthalene .91-57-6 330 ] U
Hexachlorocyclopentadiene 77-47-4 : , . 330 U
2,4,6-Trichlorophenol 88-06-2 f ' 330 u
2,4,5-Trichloropheno! 95-95-4 ‘ 330 U
2-Chloronaphthalene 91-58-7 | 330 U
2-Nitroaniline 88-74-4 1,650 U
Dimethy! Phthalate 131-11-3 330 U
Acenaphthylene 208-96-8 - 330 , §]
3-Nitroaniline 99-09-2 | 1,650 P
Acenaphthene 83-32-9 : , 330 U
2,4-Dinitrophenal 51-28-5 ! 1,650 u |
4-Nitrophenol 100-02-7 ‘ 1,650 u

Z2=Walsh

Environmental Scientists and Engineers, Inc.
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3008-020; TH-24, 5-36.5' J’ , Lab Sample ID: S-98-5-14-3
Client Sample ID:
Dibenzofuran 132-64-9 - 330 U
2,4-Dinitrotoluene 606-20-2 i 330 u
2,6-Dinitrotoluene 121-14-2 : 330 v
Diethylphthalate . _ : 84-66-2 'i R ‘ 330 u
4-Chlorophenyt phenyl ether 7005-72-3 ' D v 330 u
Fluorene - 86-73-7 330 U
4-Nitroaniline " 100-01-6 ; 660 U
4,6-Dinitro-2-methylphenol 534-52-1 | 1,650 U
N-Nitrosodiphenylamine 86-30-6 : 330 4]
4-Bromopheny!-phenylether 101-55-3 330 U
“[[Hexachlorobenzene 118-74-1 ; 330 u
Pentachlorophenol 87-86-5 ' 1,650 i U
Phenanthrene 85-01-8 A 330 ; U
Anthracene 1120-12-7 330 ! U
Carbazole 86-74-8 : 660 : U
Di-n-butylphthalate '84-74-2 . 330 )
Fluoranthene 206-44-0 ! 510 330
Pyrene 129-00-0 I 580 330
Butylbenzylphthalate 85-68-7 : 330 U
Benzo{a)anthracene , 56-55-2 330 U
Chrysene 218-01-9 : - - 330 U
3,3'-Dichlorobenzidine 91-94-1 ' 1,650 U
Bis(2-ethylhexyllphthalate 117-81-7 : 330 _ U
Di-n-octylphthalate 117-84-0 : 330 ; U
Benzo(b}fluoranthene 205-98-2 330 . 330 :
Benzo(k)fluoranthene 207-8-9 | j 330 U
Benzo(a)pyrene 50-32-8 ’ 330 330
indeno(1,2,3-cd)pyrene 193-39-5 660 ; U
Dibenz{a, h)anthracene , 53-70-3 i 660 o U
Benzo(g,h,ilperylene 191-24-2 | ; 660 u
Surrogate Compound %Rec Limits (%) I
{SS) 2-Fluorophenol I 68 % 25 - 121 I
(8S) Phenol-d5 | 86 % 24 — 113
(SS) Nitrobenzene-d5 P 79 % : 23 - 120
{SS) 2-Fluorobiphenyl! i 85% 30 - .115
{SS}) 2,4,6-Tribromophenol . 88 % : 19 .- 122
{SS) Terphenyl-d14 © B8 % | 18 - 137

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
"*" Indicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

2=Walsh

Environmental Scientists and Engineers, Inc.
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3008-020; TH-24, 5-36.5"

Client Sample 1D

Sample Tag No: 55498 Date Analyzed: 05/22/98
Lab Sample ID: S-98-5-14-3 Analyst: DPD,RSW
Matrix: Soil Dilution Factor: 1

Data Filename: BNAB1102.D Method: 8270
Units: prg/Kg

Tentatively ldentified Compound Cancentration Qualifier
UNKNOWN MULTI-RINGED AROMATIC 170 T

Qualifier:

"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

2=Walsh

Eavironmenu! Scientists and Engineers, Inc.



Semivolatiles Report Page 1 of 3

3008-020: GP-4, 2.5-10" II

Client Sampie ID

Sample Tag No: 32856 . Date Analyzed: 06/18/98

- Lab Sample ID: $-98-6-1-5 . o : : Analyst: DPD
. Matrix: Soil - o o Dilution Factor: 1 -
Date Extracted: 6/13/98 ' ‘ EPA Method: 8270
Data Filename: BNAB1106.D Units: g/Kg
CAS -+ Quantitation |
Analyte Number ‘Concentration’ Limits ! Qualifier
N-Nitrosodimethylamine 62-75-9 : . 660 : U
Phenol 108-95-2 i 330 i 7]
Bis{2-chloroethyllether .111-44-4 i 330 U
2-Chlorophenol i95-57-8 330 U
1,3-Dichiorobenzene i541-73-1 330 u
1,4-Dichlorobenzene ‘106-46-7 330 U
Benzyl Alcohol 100-51-6 i 660 i U
1,2-Dichlorobenzene :95-50-1 . 330 U
2-Methylphenol 95-48-7 : 330 U
Bis{2-chloroisopropyliether .108-60-1 330 ! U I
4-Methylphenol 106-44-5 : 330 i U
[N-nitrosodi-n-propylamine 621-64-7 i 330 | U
Hexachloroethane 67-72-1 i 330 . U
Nitrobenzene '98-95-3 ' 330 U
Isophorone :78-59-1 330 U
2-Nitrophenol -88-75-5 330 U
2,4-Dimethylphenol 105-67-9 : 330 U
Bis(2-chloroethoxylmethane 111-91-1 i 330 . U
Benzoic Acid 65-85-0 , ‘: 1,650 ; U
2,4-Dichlorophenol 120-83-2 ! 330 U I
1,2,4-Trichlorobenzene 120-82-1 ; 330 U
Naphthalene .91-20-3 } 330 U
4-Chloroaniline :106-47-8 660 U
Hexachlorobutadiene ;. 87-68-3 330 U
4-Chloro-3-methylphenol :59-50-7 660 U
2-Methyinaphthalene ‘91-57-6 . 330 U
Hexachlorocyclopentadiene 77-47-4 : 330 U
2,4,6-Trichlorophenol 88-06-2 : : 330 ! U
2,4,5-Trichlorophenol 95-95-4 i : 330 i U
2-Chioronaphthalene 81-58-7 | 330 { U
2-Nitroaniline 88-74-4 ; 1,650 i 4]
Dimethyl Phthalate :131-11-3 330 U |
Acenaphthylene ' 208-96-8 ' ; 330 u
3-Nitroaniline .99-09-2 ; 1,650 U
Acenaphthene 83-32-9 i 330 U
2.,4-Dinitrophenol 51-28-5 : 1,650 | U
4-Nitrophenol 100-02-7 | 1,650 ! V]

==Walsh

Ernvironmental Sciemtists and Engineers, Inc.



Semivolatiles Report Page 2 of 3

3008-020; GP-4, 2.5-10' Lab Sample ID: S-98-6-1-5
Client Sample ID: -

[Dibenzofuran 132-64-9 i 330 u |
2,4-Dinitrotoluene 606-20-2 } 330 u |
2,8-Dinitrotoluene 121-14-2 i 330 U
Diethylphthalate 84-66-2 330 ! U
4-Chloropheny! phenyl ether 7005-72-3 330 ! U I
Fluorene 86-73-7 | 330 } u i
4-Nitroaniline 100-01-6 : 660 : U
4,8-Dinitro-2-methylphenol '534-52-1 ! 1,650 f U ‘"
N-Nitrosodiphenylamine 86-30-6 ; 330 ' u |
4-Bromophenyl-phenylether 101-55-3 i 330 U
Hexachlorobenzene 118-74-1 A 330 | u “
Pentachlorophenol 187-86-5 i 1,650 U it
Phenanthrene . © .85-01-8 i 330 U
Anthracene :1120-12-7 : 330 U “
Carbazole 86-74-8 660 u |
Di-n-butylphthalate 184-74-2 | é 330 U |
Fluoranthene 206-44-0 § 330 i u l,
Pyrene 129-00-0 | - 330 ! U
Butylbenzylphthalate 85-68-7 : 330 i U
Benzola)anthracene '56-55-2 | : 330 | u
Chrysene 218-01-9 ’; 330 i U l
3,3'-Dichlorobenzidine :91-94-1 ; 1,650 u |
Bis(2-ethylhexyl)phthalate '117-81-7 ; 330 u j
Di-n-octylphthalate . '117-84-0 i ! 330 U
Benzo(b)fluoranthene 205-99-2 ! 330 i U
Benzo(k}fluoranthene 207-8-9 ! 330 ! U
Benzo(a)pyrene 50-32-8 : 330 u
Indeno{1,2,3-cd]lpyrene -193-39-5 { : 660 U
Dibenz{a,hlanthracene 53-70-3 : 660 U
Benzolg,h,i}perylene :191-24-2 ! ‘ 660 (¥] ﬂ
Surrogate Compound %Rec Limits (%) I
(SS) 2-Fluorophenol 77 % 25 - 121 It
{SS) Phenol-d5 67 % 24 - 113 "
{SS) Nitrobenzene-d5 i 80 % | 23 - 120

{SS) 2-Fluorobiphenyl 81 % | 30 - 115 I
{SS) 2,4,6-Tribromophenol . 67 % ! 19 - 122 I
(SS) Terphenyl-d14 50 % | 18 --- 137 it

Qualifiers: "U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
~J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
"*" Indicates surrogates low due to matrix effect.

Note: Method detection limits are approximately 1.5 of reporting limits.

2=Walsh
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Semivolatiles Report

3008-020; GP-4, 2.5-10' |

Client Sample ID
Sample Tag No: 32956
Lab Sample ID: S-98-6-1-5
~Matrix: Soil _
Data Filename: BNAB1106.D

Page 3 0f 3

Date Analyzed: ©6/18/98
Analyst: DPD
Dilution Factor: 1 »
Method: 8270
Units: gg/Kg

[Tentatively Identified Compound Concentration

Qualifier

[No Tentatively ldentified Compounds were Found.

Qualifier:

"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

2=Walsh
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METALS IN SOILS
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SOIL CONCENTRATIONS OF METALS (mglKg) AND TYPICAL LOCAL AND REGIONAL RANGES - HUMBOLDTI44T“I STREETS TO BRIGHTON BOULEVARD

MALSH 1991) o 2y
Arsenic 7.0 4.0 1.0
Barium 563 13- 100-3000 100-3000 23 82 38 37 33 33 72 540 150 260 56
1000
Cadmium 1.83 ND-6 0.01-2 0.01-7 ND ND 4 ND ND ND ND 13 2 1.5 ND
Chromium 12.5 ND-14 | 5-1500 5-3000 ND 8 2 2 1 6 3 32 9 5 4
Lead 33 1.8-80 | 2-300 2-200 2.0 5.0 3.4 2.7 3.8 3.6 4.0 710 170 210 6.1
Mercury <DL4- | ND- 0.01-0.055 | 0.010-0.08 ND ND ND ND ND ND ND 1.7 ND ND ND
(0.1) 0.2 - ' ,
Selenium <DL- ND-2 0.01-12 0.1-2 ND ND ND ND ND ND ND ND ND ND ND
(10) : '
Silver <DL- ND-1 0.01-8 0.1-5 ND ND ND ND ND ND ND ND ND 1.0 ND
(1)
Beryllium 1 ND-1 0.01-0 0.01-40 ND 0.5 ND ND ND ND ND 0.6 T ND 0.6 ND
Cobalt 15 ND-20 | 0.05-65 1-40 ND 5 5 ND ND 3 2 6 5 3 3
Copper 38 4-54 2-250 2-100 4 11 ND 4 2 4 5 96 {32 29 64
iron 27600 24007 NV 7000- 3000 9600 4000 3300 2500 5300 4000 11000 | 9400 7000 7500
34000 550000 ' ,
Manganese | 980 33- 200-10000 | 100-4000 55 160 120 190 120 120 140 230 340 180 120
1700
Nicke! 13.5 ND-22 | 2-750 5-1000 ND 6 2 2 ND 3 ND 11 6 5 3
Vanadium 64 3-90 3-500 20-500 5 16 7 6 4 9 8 17 14 11 15
Zinc 132 9-330 | 1-900 10-300 14 44 18 . 12 10 16 13 740 230 180 21

(1) Calculated from 71 soil samples collected from CDOT projects in the Denver Metro Area,

(2) Bowen, 1979
(3) Dragun, 1988

(4) Detection Limit

(5) Not Detected

Bold numbers exceed U.S. Typical Ranges or local CDOT ranges for a particular metal,
TCLP values in parentheses. .
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Order # 98-05-100 Walsh Environmental Inc. Page 3

ANALYTICA, INC. TEST RESULTS by SAMPLE

Sample: 01A MW-1 2'774'26>zca Collected: 05/11/98 Matrix: SOIL

Test Description Method Result _Q Limit  Units Analyzed

ICP Metals - RCRA, Total _SW 6010A ' '
Arsenic 7.1 5.6 mg/Kg-DRY 05/21/98
Barium 53 0.45 mg/Kg-DRY 05/21/98
Cadmium ND 0.56 mg/Kg-DRY 05/21/98
Chromium 5.7 1.1 mg/Kg-DRY © 05/21/98
Lead ND 5.6 mg/Kg-DRY 05/21/98
Selenium ND 11 mg/Kg-DRY  05/21/98
Silver : ND 0.56 mg/Kag-DRY 05/21/98

Mercury, Total 245.5/7471 ND 0.063 mg/Kg 05/18/98

Percent Moisture ASTM D221s 10.8 0.1 WT% 05/18/98

* Sample: 02A MW-2 = T“”zum Collected: 05/11/98 Matrix: SOIL

Test Description Method Result _OQ Limit Units Analyzed

ICP Metals - RCRA, Total SW 6010A ,
Arsenic 7.6 5.4 mg/Kg-DRY  05/21/98
Barium 100 0.43 mg/Kg-DRY  05/21/98
Cadmium ND 0.54 mg/Kg-DRY  05/21/98
Chromium 8.7 1.1 mg/Kg-~DRY 05/21/98
Lead 7.3 5.4 mg/Kg-DRY  05/21/98
Selenium ND 11 mg/Kg-DRY 05/21/98
Silver ND 0.54 mg/Kg-DRY ° 05/21/98

Mercury, Total 245.5/7471 ND 0.095 mg/Kg 05/18/98

Percent Moisture ASTM D221e6 7.50 0.1 WTS% 05/18/98

Sample: 03A MW-3 = TH-2| Collected: 05/01/98 Matrix: SOIL

Test Description Method Result ©  Limit Units Analvzed

ICP Metals -~ RCRA, Total SW 6010A
Arsenic ND - 5.3 mg/Kg-DRY  05/21/98
Barium 24 0.42 mg/Kg-DRY  05/21/98
Cadmium ND 0.53 mg/Kg-DRY 05/21/98
Chromium 2.5 1.1 mg/Kg-DRY 05/21/98
Lead ND 5.3 mg/Kg-DRY 05/21/98
Selenium ND 11 mg/Kg-DRY 05/21/98
Silver ND 0.53 mg/Kg-DRY 05/21/98

Mercury, Total 245.5/7471 ND 0.071 mg/Kg 0s5/18/98

Percent Moisture ASTM D2216 5.80 0.1 WT% 0s5/18/98



Order # 98-05-115
ANALYTICA, INC.

Sample: 01A MW-4 - TAG # 66602

= TH-22
Test Description

rRLA

Walsh Bnvironmental Inc.
TEST RESULTS by SAMPLE

Collected: 05/12/98

Method

ICP Metals - RCRA, Total
Arsenic
Barium
Cadmium .
Chromium
Lead
Selenium
Silver
Mercury, Total
Percent Moisture

Sample: 02A

MW-5 TAG # 66606

= TH-23 ey

Test Description

SW 6010A

245.5/7471
ASTM D2216

Collected: 05/12/98

Method

ICP Metals - RCRA, Total
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
. .Silver
Mercury, Total
Percent Moisture

Sample: 03A

Test Description

SW 6010A

245.5/7471
ASTM D2216

Method

ICP Metals - RCRA, Total
Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
Mercury, Total
Pexrcent Moisture

SW 6010A

245.5/7471
ASTM D2216

Result _O

55800358

~3
[
o

Result _Q

EEEPETE

[
N
.

@

TH-24 (5-36.5) TAG #5549 Collected: 05/13/98

Result _OQ

11
150
ND
12
32

0.13
8.70

Matrix: SOIL

Limit Units
5.4 mg/Kg-DRY
0.43 mg/Kg-DRY
0.54 mg/Kg-DRY
1.1 mg/Kg-DRY -
5.4 mg/Xg-DRY
11  mg/Kg-DRY
0.54 mg/Xg-DRY
0.11 mg/Kg-DRY
0.1 WTS
Matrix: SOIL
Limit Units
5.7 mg/Kg-DRY
0.46 mg/Kg-DRY
0.57 mg/Kg-DRY
1.1 mg/Kg-DRY
5.7 mg/Kg-DRY
11  mg/Kg-DRY
0.57 mg/Kg-DRY
0.11 mg/Kg-DRY
0.1 WTS%

Matrix: SOIL

Limit

5.5
0.44
0.55

1.1

5.5

11
0.55
0.11

0.1

Units

mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
WT%

Page 3

Analyzed

05/21/98
05/21/98
05/21/98
05/21/98
0s/21/98
05/21/98
05/21/98
05/20/98
05/18/98

Analyzed

05/21/98
05/21/98
0s5/21/98 .
05/21/98
05/21/98
05/21/98
05/21/98
05/20/98
05/18/98

Analyzed

05/21/98
05/21/98
05/21/98
05/21/98
05/21/98
05/21/98
05/21/98
05/20/98
05/18/98



Order # 98-05-115 ' Walsh Envirommental Inc. Page 4
ANALYTICA, INC. TEST RESULTS by SAMPLE

Sample: 04A TE-25 (5-36.5) TAG #5550 Col_lected: 05/13/98 Matrix: SOIL

Test Description Method Result _ Q0  Limit Units Arnalvzed

ICP Metals - RCRA, Total  'SW 6010A ] v - . - ' ' '
Arsenic . . : s . 6.9 5.4 mg/Kg-DRY 05/21/98
Barium 62 0.43 mg/Xg-DRY 05/21/98
Cadmium . ND 0.54 mg/Kg-DRY 05/21/98
Chromium 5.8 1.1 mg/Kg-DRY 05/21/98
Lead 53 5.4 mg/Kg-DRY 05/21/98
Selenium ND 11 mg/Kg-DRY 05/21/98
Silver ND 0.54 mg/Kg-DRY 05/21/98

Mercury, Total 245.5/7471 ND 0.11 mg/Kg-DRY 05/20/38

WT% 05/18/98

[+,
o
(=]
[

Percent Moisture ASTM D2216 6.



Ordex # 98-06-015 Walsh BEnvironmental Inc. Page 3
ANALYTICA, INC. TEST RESULTS by SAMPLE
Sample: 01A GP-1 (1.9-2.9) TAG #55531 Collected: 06/01/98 Matrix: SOIL
Test Description Method Result _Q Limit Units Analvzed
ICP Metals, Total SW 6010A
Arsenic 93 7.1 mg/Kg-DRY 06/04/98
Barium 800 0.57 wg/Kg-DRY 06/04/98
Cadmium - 3.1 0.71 mg/Kg-DRY 06/04/98
Chromium 10 1.4 wg/Kg-DRY 06/04/98
" Lead 970 7.1 mg/Kg-DRY 06/04/98
Selenium ND 14 ~ mg/Kg-DRY 06/04/98
Silver 4.3 0.71 mg/Kg-DRY - 06/04/98
Mercury, Total 245.5/7471 ND 0.14 mg/Kg-DRY 06/05/98
Percent Moisture ASTM D2216 29.4 0.1 WTS 06/04/98
Sample: 02A GP-1 (1.9-10) TAG #55534 Collected: 06/01/98 Matrix: SOIL
Test Pescription Method Result _Q Limit Units Anzlyzed
ICP Metals, Total SW 6010A
Arsenic 6.3 5.7 mg/Kg-DRY 06/04/98
Barium 70 0.45 mg/Kg-DRY 06/04/98
- Cadmium ND 0.57 wmg/Kg-DRY 06/04/98
Chromium 7.1 1.1 mg/Kg-DRY 06/04/98
Lead ND 5.7 mg/Kg-DRY 06/04/98
Selenium ND 11 mg/Kg-DRY 06/04/98
Silver ND 0.57 wmg/Kg-DRY 06/04/98
Mercury, Total 245.5/7471 ND 0.11 mg/Kg-DRY 06/05/98
Percent Moisture ASTM D221s6 11.8 0.1 WT% 06/04/98
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11:37 JUN 17, 1998 1ID: ANALYTICA

Order # 98-06-113
ANALYTICA, INC.

Sample: 0l1A GP-1 (1.9-2.9) TAG #5553 Collected: 06/01/98

Test Description :
ICP Metals, TCLP Extracted
Arsenic
Lead

TEL NO:

Walsh Environmental Inc.
TEST RESULTS by SAMPLE

Method

SW 3010/6010

- Result Q

ND
0.24

(383)469-5254

#¥70264 PARGE: a7

Page 3

Matrix: SOIL
Limit ' Units  Analyzes
0.050 mg/L 06/15/98
0.050 mg/L 06/15/%8
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Order # 98-06-015

Walsh Environmental Inc.

ANALYTICA, INC. TEST RESULTS by SAMPLE

GP-2 (3-10) TAG #55536

Sample: 03A Collected: 06/01/98

Test Description Method Result QO  Limit

ICP Metals, Total SW 6010A
Arsenic ND 5.1
Barium 4.7 0.41
Cadmium - ND 0.51
Chromium ND 1.0
Lead ND 5.1
Selenium ND 10

- Silver - ND 0.51

Mercury, Total 245.5/7471 ND 0.10

Percent Moisture ASTM D2216 1.30 0.1

Sample: 04A GP-3 (4-10) TAG #32953 Collected: 06/01/98

Test Description Method Result Q@  Limit
ICP Metals, Total " SW 6010A
Arsenic ND 5.1
Barium 24 0.41
Cadmium ND 0.51
Chromium : 2.0 1.0
Lead ND 5.1
Selenium ND 10
Silver ND 0.51
Mercury, Total 245.5/7471 ND 0.10
Percent Moisture

ASTM D2216 2.00 0.1

Matrix: SOIL

Units

mg/Kg-DRY
myg/Kg-DRY

mg/Kg-DRY

mg/Kg-DRY
mg/Xg-DRY

mg/Kg-DRY

mg/Kg-DRY
mg/Kg-DRY

WTS

Matrix: SOIL

Units

mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY
mg/Kg-DRY

WT%

Page 4

Analvzed

06/04/38

06/04/98
06/04/98
06/04/98
06/04/98
06/04/98
06/04/98
06/05/98

06/04/98

Analyzed

06/04/98
06/04/98
06/04/98
06/04/98
06/04/98
06/04/98
06/04/98
06/05/98

06/04/98



Order # 98-06-015 Walsh Environmental Inc. Page 5
ANALYTICA, INC. TEST RESULTS by SAMPLE

Sample: O5A GP-4 (2.5-10) TAG #32958 Collected: 06/01/98 Matrix: SOIL

Test Description Method ~ Result Q  Limit Units Analvzed

ICP Metals, Total S SW 60102 ‘ ’ o
Arsenic : - ND 5.1 mg/Kg-DRY -~ 06/04/98
Barium 12 0.40 mg/Kg-DRY 06/04/98
Cadmium ND 0.51 mg/Kg-DRY 06/04/98
Chromium 1.8 1.0 mg/Kg-DRY 06/04/98
Lead ND 5.1 mg/Kg-DRY 06/04/98
Selenium ND 10 mg/Kg-DRY 06/04/98
Silver ND 0.51 mg/Kg-DRY 06/04/98

Mercury, Total 245.5/7471 ND . 0.10 mg/Kg-DRY 06/05/38

0.1 WT% 06/04/98

N
(=]

Percent Moisture ASTM D2216 1.
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APPENDIX 5.5

VOLATILE ORGANIC COMPOUNDS (VOCS) IN GROUND
| WATER ‘
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Volatile Organic Compounds Report

3008-020; TH-19

Client Sample ID

Sample Tag No.: 55515, 565516
Lab Sample ID: W-88-5-33-4

" Matrix: Water

- Data Filename: VOAA2006.D

Page 1 of 3

EPA Method: 8260
Date Sampled: 05/26/98
Date Analyzed: 06/01/98

Analyst: SBS
Units: pg/L

Dilution Factor: 1
CAS Quantitation
Analyte Number Concentration Limits Qualifier
Dxchlorodlfluoromethane : 75-71-8 10 U
Chloromethane. . - 74-87-3 L nE Q =
Vinyl Chloride 75-01-4 U
Bromomethane - | 74-97-6 ol VI
Chloroethane 75-00-3 U
Trichlofoflioromethane = . - |75-68-& 0 - . h. . Tfonc A0 | o U |
1,1-Dichloroethene 75-35-4
Methylene Chioride - =~ 75-09-2 %
trans-1,2-Dichloroethene 156-60-5
“1 .1-Dichloroethane. @i’ 75-34-3 0
cis-1 ,2-Dichloroethene 156-59-2

2,2-Dichloropropane “i:-

594-20-7 17 4

Bromochloromethane

74-97-5

Chioroform . =i - 167-66-3

1.1, 1-Tr|chloroethane 71-55-6
1,1-Dichloropropéne i 563-58-6." T
Carbon Tetrachlonde 56-23-5
1,2-Dichloroethane 107-06-27 "
Benzene 71-43-2
Trichloroethene . 79-01-6 =00 40 v
1,2-Dichloropropane 78-87-5
Dibromomethane .. = 74-95-3 i g e
Bromodichloromethane 75-27-4
trans-1,3-Dichloropropene {10061-02-6 . =
Toluene 108-88-3

cis-1,3-Dichloroptopene’ - 110061-0%:5

clelclelc|clelelclele|elc|clelele|elclelelele

m & p-Xylenes

1,1,2-Trichloroethane 79-00-5

1,2-Dibromoethane -+ 106-93-4 i

1,3-Dichloropropane 142-28-9

Tetrachloroethene "% 127-18-4 - - 140

leromochloromethane 124-48-1 U

Chlorobenzene - i 108-90-7 " U -

1,1,1,2- Tetrachloroethane 630-20-6 _ U

Ethylbenzene - 100-41-4 " =+ e -U -
U

2=Walsh
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Volatile Organic Compounds Report

3008-020; TH-19

Client Sample ID

Page 2 of 3

Lab Sample ID: W-98-5-33-4

o-Xylene 106-42-3 5
Styrene 100-42-5 B
Bromoform 75-25-2 5
Isopropylbenzene : n 198-82-8: ¢ B
1,1,2, 2-Tetrachloroethane 79-34-5 5
Bromobenzene : : +1108-86-1 - -
1.2,3-Trichloropropane 96-18-4 5
n-Propylbenzene. - 103-65-1" -5
2-Chlorotoluene 95-49-8 5
1,3,5-Trimethylbenzene: 108-67-8 " .o L o BT
4-Chlorotoluene 106-43-4 5
t-Butylbenzene:: " 198-06-6 H

clclelcle|cle|c|c|clcle|clc|clc|clc|c|clelclale

1,2,4- Trimethylbenzene - |95-63-6
s-Butylbenzene: : ' wol [T 3B-Q8-8: i i R
1,3- chhlorobenzene 541-73-1 5
p-lsopropyltoluene @i 99-87-6- - . B
1,4-Dichlorobenzene 106-46-7 ! 5
n-Butylbenzene - 104-51-8% - i 5
1,2-Dichlorobenzene 95-50-1 5 5
1,2-Dibromo-3-chioropropane 96-12-8. i 5
1,2,4-Trichlorobenzene 120-82-1 i 5
Hexachlorobutadiene::: 87-68-3 EE 5.
Naphthalene 91-20-3 . i 10
11.2,3- Tnchlorobenzene 87-61-6 ¢ B

Surrogate Compound %Rec Recovery Limits (%)
“ [(SS) Dibromofluoromethane 106 % 86 -- 118

{SS} Toluene-d8. . 104 % 88 -~ 110

{SS) p-Bromofluorobenzene 98 % 86 - 1186

Qualifiers:

"U" Indicates compound was searched for and not detected.

"B" Indicates compound was found in the method blank.

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.

"D" Indicates compound was run at a dilution.

"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

2=Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report Page 3 of 3

[l 3008-020; TH-19

Client Sample ID

Sample Tag No.: 55515, 565516 EPA Method: 8260
Lab Sample ID: W-98-5-33-4 o v ' Date Analyzed: 06/01/98
: Matrix: Water : o T Analyst: SBS
Data Filename: VOAA2006.D : Units: pa/l
[ITentatively Identified Compound ' Concentration Qualifier

{lUnknown Conjugated Compound 8.6 T

Ii R

Qualifier: »
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

2=Walsh
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- Volatile Organic Compounds Report Page 1 of 3

3008-020: TH-20 il

Client Sample 1D

EPA Method: 8260

Sample Tag No.: 55512, 65513 . Date Sampled: 05/26/98
Lab Sample ID: W-98-5-33-3 Date Analyzed: 06/01/98
Matrix: Water Analyst: SBS
Data Filenaime: VOAA2005.D : Units: pg/L
Dilution Factor: 1
CAS Quantitation
Analyte Number _ | Concentration . Limits Qualifier
Dichlorodifluoromethane 75-71-8 10
Chioromethane R A74-87-F55 0 R R R, T R
Vinyl Chloride 5
Bromomethane - % 0.
Chloroethane 10 U
Trichlorofluoromethane’ 10 U
1,1-Dichloroethene 5 U
Methylene Chloride "5 U
trans-1,2-Dichloroethene 156-60-5 5 U
1,1-Dichloroethane - 75-34-3 7 - U
cis-1,2-Dichloroethene 156-59-2 5 U
2,2-Dichloropropane = - 594-20-7::" -5 U =
Bromochloromethane 5 U
Chloroform S eT7-86=3 . . P LR HIEE
1,1,1-Trichloroethane 5 U
1,1-Dichloropropene = - 563-58-6 - 5 . Sy
Carbon Tetrachloride 56-23-5 5 U
1,2-Dichloroethane 107-06-2" ‘B U
Benzene , 71-43-2 "B U
Trichloroethene 79-01-6 ] o
1,2-Dichloropropane 78-87-5 5 U
Dibromomethane 74-95:3 0 -5 CERE e
Bromodichloromethane 75-27-4 5 9]
trans-1,3-Dichloropropene 110061-02-6" 500 U
Toluene - 1108-88-3 5 U
cis-1,3-Dichloropropene -10061-01-5° - [ RN R T ST - UU S U
1,1,2-Trichloroethane 79-00-5 5 U
1,2-Dibromoethane 106-93-4 -5 U
1,3-Dichloropropane 142-28-9 5 U
Tetrachloroethene . 127-18-4 8.4 5
Dibromochioromethane 124-48-1 5 U
Chlorobenzene c 108-90-7 . - #=U
1,1,1,2-Tetrachloroethane : 630-20-6 5 U
Ethylbenzene : 100-4%-4 - - BRI
m & p-Xylenes 5 U

2=Walsh

Environmental Scientists and Engincers, Inc.



Volatile Organic Compounds Report Page 2 of 3

|| 3008-020; TH-20 ' Lab Sample ID: W-98-5-33-3

] Client Sample ID

o-Xylene 106-42-3 5 U
Styrene o 100-42-5 5 U
Bromoform : 175-25-2 - 5 U
Isopropylbenzene . {98-82-8 5 BT
1,1,2,2- Tetrachloroethane 79-34-5 5 U
Bromobenzene: o 108-86-1 5 U
1,2,3-Trichloropropane 96-18-4 5 U
n-Propylbenzene - - - 103:65-1 5 U -
2-Chlorotoluene 95-49-8 5 U
1,3,5-Trimethylbenzene '108-67-8 5 U
4-Chiorotoluene 106-43-4 5 U
t-Butylbenzene . =i 1GB:06-6 7 h - 5 e & e
1,2,4- Tnmethylbenzene 95-63-6 5 U
s-Butylbenzene vl o [136-98:8 o 5 =
1,3-Dichlorobenzene 541-73-1 5 U
p-lsopropyltoluene -~ 7" ©{99-87-677 . s 5 U
1,4-Dichlorobenzene 106-46-7 5 U
n-Butylbenzene RS 104-51-8 5 U
1,2-Dichlorobenzene 85-50-1 5 U
1,2-Dibromo-3-chloropropane 96-12-8 5] Y]
1,2,4-Trichlorobenzene 120-82-1 5 U
Hexachlorobutadiene - - 87-68-3 - B U
Naphthalene 91-20-3 10 U
1,2,3-Trichlorobenzene = 87-61-6 - 5 U
[Surrogate Compound i%Rec | Recovery Limits {%)

I(SS) leromofluoromethane ! 104 % 86 --- 118

l(SS) Toluene-d8. - - 1 97% | 88 - 110

{(SS) p-Bromofluorobenzene [ 93 % 86 - 116

Qualifiers:
"U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
"D" Indicates compound was run at a dilution.
"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

2=Walsh

Eavironmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report Page 3 of 3

[ 3008020; TH20 |

Client Sample ID

Sample Tag No.: 55507, 55508 EPA Method: 8260
Lab Sample ID: W-98-5-33-3 Date Analyzed: 06/01/98
Matrix: Water ,  Analyst: SBS
Data Filename: VOAA2005.D Units: pg/L
Tentatively ldentified Compound ' Concentration ) Qualifier

o Tenfatively Identified Cdmpounds were found.

e

N

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.

All tentatively identified compounds are estimated values.

2=Walsh

Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report

3008-020; TH-21 B

Client Sample ID

Sample Tag No.: 55523, 55524
Lab Sample ID: W-98-5-33-6
‘Matrix: Water
Data Filename: VOAA2008.D

Page 1 of 3

EPA Method: 8260
Date Sampled: 05/26/98
Date Analyzed: 06/01/98

- Analyst: SBS
Units: ug/L

Dilution Factor: 1
CAS Quantitation
Analyte Number Concentration Limits ! Qualifier
Dichlorodifluoromethane 75-71-8 10 U
Chioromethane ...~ . 74-87-3 .. 10 b U
Vinyl Chloride 75-01-4 5 U
Bromomethane .- :: st L 74-97-6 sU
Chloroethane 75-00-3 U
Trichlorofluoromethane "% - [75:68-4 ST0 HUY
1,1-Dichloroethene 75-35-4 5 U
Methylene Chloride 1) = ' 75-09-2 0 oes Do R sy R Pl
trans-1,2-Dichloroethene 156-60-5 5 U
1,1-Dichloroethane =~ 75-34-3 . ) U
cis-1,2-Dichloroethene 156-59-2 5 U
2,2-Dichloropropane - ' 594-20-7. L I U
Bromochloromethane 74-97-5 ) U
Chloroform o 67-66-3 ;. . e b ol B YU
1,1,1-Trichloroethane 71-565-6 5 ‘U
111,1-Dichloropropene o 563-568-6 ;... B LU
Carbon Tetrachloride 56-23-5 5 U
1,2-Dichloroethane - 107-06-2 B U
Benzene 71-43-2 5 U
Trichloroethene 79-01-6 5 .: U
1,2-Dichloropropane 78-87-5 5 U
Dibromomethane K 74-95-3 ... 5. U
Bromodichloromethane 75-27-4 5 U
trans-1,3-Dichloropropéne - 10061-02-6 . . .. i - e LU
Toluene 108-88-3 ) 5 U
cis-1,3-Dichloropropene =7, 10061-01-5.74" R - SR St
1,1,2-Trichloroethane 79-00-5 5 u -
1,2-Dibromoethane - 106-93-4 5 . U
1,3-Dichloropropane 142-28-9 5 U
Tetrachloroethene . -~ . 127-18-4 oy 1.8 B B
Dibromochloromethane 124-48-1 5 U
Chlorcbenzene o~ - 108-90-7 . - B U
1,1,1,2-Tetrachloroethane 630-20-6 5 U
Ethylbenzene Coe ’ 100-41-4 & ° 5. - U
m & p-Xylenes 5 8]

Z=Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report

3008-020; TH-21

|

Client Sample ID

Page 2 of 3

Lab Sample |D: W-88-5-33-6

o-Xylene 106-42-3 i 5 U
Styrene " 1100-42-5 A B U
Bromoform 75-25-2 5 U
Allsopropylbenzene = .{98-82-8 - CuB = U
1,1,2,2-Tetrachloroethane 79-34-5 5 U
Bromobenzene:: i 1108-86-1 LB TR
1,2,3-Trichloropropane 96-18-4 5 U
NIn-Propylbenzene =~ . - 1103-65-1 SB Ly
2-Chlorotoluene 95-49-8 i 5 U
1,3.5-Trimethylbenzene - 1108-87-8 B U
4-Chlorotoluene 106-43-4 5 U
t-Butylbenzene : 2+ 198:06-6 - ¢ ER S e
1,2,4-Trimethylbenzene 95-63-6 5 U
s-Butylbenzene il o 186298-8 - T Ly R e B RTINS
1,3-Dichlorobenzene 541-73-1 5 U
p-lsopropyltoluene .. .199-87-6 . N B 3 I
1,4-Dichlorobenzene 106-46-7 5 U
n-Butylbenzenei . ¥ -104-51-8 BB U
1,2-Dichlorobenzene 95-50-1 5 U
1,2-Dibromo-3-chloropropane 96-12-8 - B U
11,2,4-Trichlorobenzene 120-82-1 5 U
Hexachlorobutadiene == 87-68-3 - S g S
Naphthalene 91-20-3 10 U
1,2,3-Trichlorobenzene . 87-61-6 B U

Surrogate Compound {%Rec | Recovery Limits (%)
{SS) Dibromofluoromethane i 98 % | 86 - 118
(SS) Toluene-d8 | 100 % | 88 -- 110
{SS) p-Bromofluorobenzene I 92 % | 86 - 116

Qualifiers:

"U" Indicates compound was searched for and not detected.

"B" Indicates compound was found in the method blank.

"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.

"D" Indicates compound was run at a dilution. )

"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximatély 1/5 of reporting limits.

2=Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report Page 3 of 3

|| 3008-020; TH-21 B

Client Sample ID

EPA Method: 8260
- Date Analyzed: 06/01/98
Analyst: SBS
Units: pg/L

Sample Tag No.: 65523, 556524
Lab Sample ID: W-98-5-33-6
“Matrix: Water -
Data Filename: VOAA2008.D

Tentatively Identified Compound Concentration Qualifier

No Téntatively ldentified Compounds were found.

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

2=Walsh

Environmental Scientists and Engineers, Inc.
f




Volatile Organic Compounds Report

3008-020; TH-22

|

Client Sample ID

Sample Tag No.: 55519, 55520
Lab Sample ID: W-98-5-33-5

Matrix: Water

Data Filename: VOAA2007.D

Page 1 of 3

EPA Method: 8260
Date Sampled: 05/26/98
Date Analyzed: 06/01/98

' Analyst: SBS
Units: pg/L

Dilution Factor: 1
CAS Quantitation
Analyte Number Concentration Limits i Qualifier
Dichlorodifluoromethane 75-71-8 10 U
Chloromethane. e 74-87-3 - 1Q B
Vinyl Chloride 75-01-4 5 U
Bromomethane - - C{7F4-97-5 o e S ET L EE 10 o
Chloroethane 75-00-3 10 U
Trichlorofluoromethane : - 75-69-4 - s (9 R
1,1-Dichloroethene 75-35-4 - b U
Methylene Chioride 75-09-2 R £ I iB. B
trans-1,2-Dichloroethene 156-60-5 5 U
1,1-Dichloroethane 75-34-3 -5 u
cis-1,2-Dichloroethene 156-59-2 5 U
2,2-Dichloropropane . 594-20-7 B U
Bromochloromethane 74-97-5 5 U
Chioroform . 67-66-3 .. . B 3]
|11,1,1-Trichloroethane 71-55-6 5 U
1,1-Dichloropropene - 563-568-6 B U
Carbon Tetrachloride 56-23-5 5 U
1.2-Dichloroethane 107-06-2 g U
Benzene 71-43-2 5 U
Trichloroethene 79-01-6 RN - T 2]
1,2-Dichloropropane 78-87-5 5 U
Dibromomethane 74-95-3 B U
Bromodichloromethane 75-27-4 5 )
trans-1,3-Dichloropropene - 10061-02-6 . R =B - U
Toluene 108-88-3 5 ]
cis-1,3-Dichloropropene . 10061-01-5 B U
1,1,2-Trichloroethane 79-00-5 5 (8]
1.2-Dibromoethane 106-93-4 B U
1,3-Dichloropropane 142-28-9 5 U
Tetrachloroethene 127-18-4 - 17 5.
Dibromochloromethane 124-48-1 5 U
Chlorobenzene 108-90-7 LB U
1,1,1,2-Tetrachloroethane 630-20-6 5 U
Ethylbenzene - 100-41-4 ~5- s
m & p-Xylenes ' 5 U

==Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report

| 3008-020; TH-22

Ciient Sample ID

Page 2 of 3

Lab Sample |ID: W-98-5-33-5

o-Xylene 106-42-3 5 U
Styrene 100-42-5 5 U
Bromoform 75-25-2 5 Y
Isopropylbenzene 198-82-8 5 R ¥
1,1,2, 2-Tetrachloroethane 79-34-5 - 5 U
Bromobenzene - 108-86-1 X R § e
1,2,3- Trlchloropropane 96-18-4 5 U
n-Propylbenzene ' 103-65-1 1 5 LU
2-Chlorotoluene 95-49-8 ‘ 5 U
1,3,56-Trimethylbenzene . - 108-67-8 5 U
4-Chlorotoluene 106-43-4 5 U
t-Butylbenzene ... .00 - {98-06-6 5. 5. S
1,2 4-Tr|methylbenzene 85-63-6 5 U
s-Butytbenzene . w0711 36.98-8 = 5 sl
"1,3 Dichlorobenzene 541-73-1 5 U
p-lsopropylitoluene 199-87-6- 5. BN
1,4-Dichlorobenzene 106-46-7 5 U
n-Butylbenzene: . 104-51-8 5 U
1,2-Dichlorobenzene v 95-50-1 5 U
1,2-Dibromo-3-chloropropane . 96-12-8 5 U
1,2,4-Trichlorobenzene 120-82-1 5 U
Hexachlorobutadiene . - = 87-68-3 7 i 5. - T
Naphthalene 91-20-3 10 U
1,2,3-Trichlorobenzene 87-61-6."" | 5 5 U

Recovery Limits {%)

Surrogate Compound i %Rec

(SS) Dibromofluoromethane | 98 % 86 -- 118
(SS) Toluene-d8 ‘97 % 88 - 110
{SS) p-Bromofluorobenzene 93 % 86 --- 118

Qualifiers:

"U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
"D" Indicates compound was run at a dilution.

"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

2=Walsh

Environmenta! Scientists and Engineers, Inc.
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Volatile Organic Compounds Report

3008-020; TH-22 B

Client Sample ID

~ Sample Tag No.: 55519, 55520 EPA Method: 8260
Lab Sample 1D: W-98-5-33-5 Date Analyzed: 06/01/98
Matrix: Water Analyst: SBS
Data Filename: VOAA2007.D Units: pg/t
Tentatively Identified Compound ~ Concentration Qualifier ]‘

6ohbounds were foﬁn.d;

No Tentativ'ekly ldentified

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values. '

Z2=Walsh

Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report Page 1 of 3

3008-020; TH-23 N

Client Sample ID

EPA Method: 8260

Sample Tag No.: 55507, 55508 Date Sampled: 05/26/98
L.ab Sample ID; W-98-5-33-2 Date Analyzed: 06/01/98
" Matrix: Water ’ L Analyst: SBS
Data Filename: VOAA2004.D - . : Units: pg/L
Dilution Factor: 1
CAS ' Quantitation
Analyte Number Concentration Limits Qualifier
Dichlorodifluoromethane 175-71-8 10 U
Chioromethane -~ = 74-87-3 ' o . 10 Y
Vinyl Chloride 75-01-4 5 U
Bromomethane 1 i+ o 74-97-5 ¢ e e R e (0 SR SS S
Chloroethane 75-00-3 10 U
Trichlorofluoromethane > .- 175-69-4 0 =U
1,1-Dichlorcethene 75-35-4 5 U
Methylene Chloride " ¢ - 75-09-Z0 T L
trans-1,2-Dichloroethene 156-60-5 5 U
1,1-Dichloroethane - - 75-34-3 - B U
cis-1,2-Dichloroethene 156-59-2 5 U
2,2-Dichloropropane .- 594-20-7 B U
Bromochioromethane 74-97-5 5 U
Chloroform =~ . s 67-66-3 - B Ty
1,1,1-Trichloroethane 71-55-6 5 U
1,1-Dichloropropene . 563-58-6 - . B U
Carbon Tetrachloride 56-23-5 5 U
1,2-Dichlorcethane . | 107-06-2 LB ]
Benzene 71-43-2 5 U
Trichloroethene - - ~ |79-01-6 LB ! §]
1,2-Dichloropropane 178-87-5 5 i U
Dibromomethane. = . 74-95-3 B U
Bromodichloromethane 75-27-4 5 U
trans-1,3-Dichloropropene . 10061-02-6 . - b et EEE WU
Toluene 108-88-3 5 U
cis-1,3-Dichloropropene - 10061-01=5 7 om0 e B oy
-111,1,2-Trichloroethane 79-00-5 5 U
1,2-Dibromoethane - - . 106-93-4 5. U
1,3-Dichloropropane 142-28-9 5 U
Tetrachloroethene 127-18-4 .. 31 LB 2
Dibromochloromethane 124-48-1 5 U
Chilorobenzene = .- . 108-90-7 Sl B U
1,1,1,2-Tetrachloroethan 630-20-6 5 U
Ethylbenzene S 100-41-4 “Bi U
m & p-Xylenes 5 U

A=Welsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report Page 2 of 3

3008-020; TH-23 ' " _ Lab Sample ID: W-98-5-33-2

Client Sample ID

o-Xylene ’ 106-42-3 5 U
Styrene - : L - 1100-42-5.7 = = 5 U
Bromoform 75-25-2 5 U
Isopropylbenzene 98-82-8 i .. S B L
1,1,2, 2-Tetrachloroethane 79-34-5 5 U
Bromobenzene = i - 1108-86-F: Tih sy
1 ,2,3-Tnchloropropane 96-18-4 5 U
n-Propylbenzene = i . 7 1103-65-1 - 5 '
2-Chlorotoluene 95-49-8 5 9]
1,3,5-Trimethylbenzene = 108-67-8 . . .. 5 U
4-Chlorotoluene 106-43-4 5 U
t-Butylbenzene:’ s U 1 Q8-068-6 B e
1,2, 4-Tnmethylbenzene 95-63-6 5 U
e 0 11 35-98-8 0 e - B 0L
1,3 chhlorobenzene 541-73-1 5 U
p-lsopropyltoluene .~ . = 99-87-6%. B S
1,4-Dichlorobenzene 106-48-7 5 U
n-Butylbenzene = - - 1104-561-8° . 5L Y
1,2-Dichlorobenzene 95-50-1 5 U
1,2-Dibromo-3-chloropropane 96-12-8 - 5 U
1,2,4-Trichlorobenzene 120-82-1 5 U
Hexachforobutadiene™ ' - - {87-68-3°% .- B < U
Naphthalene 91-20-3 10 u
1,2,3-Trichlorobenzene - = - 87-61-6 = - I i 5 U
Surrogate Compound %Rec Recovery Limits (%)
{SS) Dibromofluoromethane . 101 % | 86 -- 118
{SS) Toluene-d8 o : 97 % ! - 88 - 110
{SS) p-Bromofluorobenzene 94 % " 86 - 116

Qualifiers:
"U" Indicates compound was searched for and not detected.
"B"” Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
"D" Indicates compound was run at a dilution.
"*" Indicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

Z=Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report Page 3 of 3

|{ 3008-020; TH-23 ]

Client Sample ID

Sample Tag No.: 565507, 565508 EPA Method: 8260
Lab Sample ID: W-98-5-33-2- ' : ' Date Analyzed: 06/01/98
' Matrix: Water o , » Analyst: SBS
Data Filename: VOAA2004.D - Units: pg/L
Tentatively Identified Compound Concentration Qualifier

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

==Walsh

. Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report Page 1 of 3

3008-020; TH-24 -l

Client Sample ID

EPA Method: 8260

Sample Tag No.: 55504, 55505 Date Sampled: 05/26/98
Lab Sample ID: W-98-5-33-1 Date Analyzed: 6/1,4/98
Matrix: Water ' Analyst: SBS
Data Filename: VOAA2003.D : Units: pg/L
Dilution Factor: 5 1
CAS Quantitation
Analyte Number Concentration Limits Qualifier
Dnchlorodlfluoromethane 75-71-8 : .10 u
Chloromethane = . .0 174-87-3 - £ S 2 s AR T 12 S U
Vinyl Chloride 75-01-4 5 U
Bromomethane .o+ i FFAGRBE e T O Y
Chloroethane 75-00-3 U
Trichlorofluoromethane™ i ©  }[75:69-4 ¥ A
1,1-Dichloroethene 75-35-4 U
Methylene Chloride " & " 75-09-2 5 atd
trans-1,2-Dichloroethene 156-60-5 U
1,1-Dichloroethane : =" 75-34-3. 0 4 - S
cis-1,2-Dichloroethene 166-59-2 ] U
2,2-Dichloropropane - -~ 594-20-7 .. ~ o
Bromochloromethane 74-97-5 U
Chloroform .~ =~ .~ 67-66-3 e U 0
1,1,1-Trichloroethane . 171-565-8 U
1,1-Dichloropropene - & 563-58-6. R e EU
Carbon Tetrachloride 56-23-5 U
1,2-Dichloroethane ..-° '1107-06-2 U “
Benzene 71-43-2 U
Trichloroethene - s 79-01-6 - LS
1,2-Dichloropropane 78-87-5 U
Dibromomethane S 74-95-3 .- U
Bromodichloromethane 75-27-4 U
trans-1,3-Dichloropropéene .. -110061-02-6 U |
Toluene 108-88-3 9]
cis-1,3-Dichloropropene . 10061-01-5 L0 R S
1,1,2-Trichloroethane 79-00-5 U
1,2-Dibromoethane -~ 106-93-4 U
1,3-Dichloropropane 142-28-9 U
Tetrachloroethene = = i 127-18-4 . _ i 530 - D
leromochloromethane 124-48-1 U
Chlorobenzene S 108-80-7 R3]
1,11, 2Tetrachloroethane ) 630-20-8 _ U
Ethylbenzene Ck 100-41-4 RN I S
m & p-Xylenes » ‘ U

Z2=Walsh

Environmental Scientists and Engineers, Inc.




Volatile Organic Compounds Report Page 2 of 3

3008-020; TH-24 : " ‘Lab Sample ID: W-98-5-33-1

Client Sample ID

o-Xylene 1106-42-3 ! 5
Styrene , 100-42-5 B
Bromoform . o 75-25-2 . 5
Isopropylbenzene . - - 198-82-8 Bl
1,1,2,2-Tetrachloroethane 79-34-5 5
Bromobenzene 108-86-1 B
1,2,3-Trichloropropane 96-18-4 5
n-Propylbenzene = = 103-65-1 * B
2-Chlorotoluene 95-49-8 5
1,3,5-Trimethylbenzene - - 1108-67-8 -5
4- Chlorotoluene 106-43-4 5
t-Butylbenzene " -7 Tl {98086 i R b 0 e CB i g
1,2 4—Tnmethylbenzene 95-63-6 5

clelclc|elclele|c|c|e|clelclc|clele|elclelc|cle

s-Butylbenzéne S 5 }136-98-8 - - i fons
1,3- Dnchlorobenzene 541-73-1 5
p-lsopropyltoluene -7~ - o 199-87-6 7 SRR
1,4-Dichlorobenzene 106-46-7 5
n-Butylbenzene o "7 {104-51-8 b
1,2-Dichlorobenzene 95-50-1 5
1,2-Dibromo-3-chioropropane 96-12-8 "B
1,2,4-Trichlorobenzene 120-82-1 » »5 _
Hexachlorobutadiene = . 87-68-3-. R - S
Naphthalene 91-20-3 10
1,2,3-Trichlorobenzene - 87-61-6 - R R A
Surrogate Compound : %Rec , Recovery Limits {%)
(SS) Dibromofluoromethane P97 % 86 -- 118
(SS) Toluene-d8- - I 103 % .. 88 - 110
{SS) p-Bromofluorobenzene P101 % 86 -- 116
Qualifiers:

"U" Indicates compound was searched for and not detected.
"B" Indicates compound was found in the method blank.
"J" Indicates compound was identified out of the method working
limits and should be considered an estimated value. '
"D" Indicates compound was run at a dilution.
"*" |ndicates surrogate recovery is not within method limits due to matrix effect.

Note: Method detection limits are approximately 1/5 of reporting limits.

Z2=Walsh

Environmental Scientists and Engineers, Inc.



Volatile Organic Compounds Report Page 3 of 3

3008-020; TH-24 |

Client Sample ID

Sample Tag No.: 55504, 55505 EPA Method: 8260
Lab Sample ID: W-28-5-33-1 . Date Analyzed: 6/1,4/98
Matrix: Water Analyst: SBS
Data Filename: VOAA2003.D Units: gg/L
Tentatively Identified Compound ) Concentration Qualiﬂer]

Qualifier:
"T" Indicates compound was tentatively identified by its mass spectrum.
All tentatively identified compounds are estimated values.

2=Walsh

Environmental Scientists and Engineers, Inc.
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APPENDIX 5.6

TOTAL VOLATILE PETROLEUM HYDROCARBONS (TVPH)
| AND |
TOTAL EXTRACTABLE PETROLEUM HYDROCARBONS
(TEPH) IN GROUND WATER
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Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; TH-10

EPA Method: mod. 8015/mod. 8100 ' Analyst: RSW/DPD
- Lab Sample ID: 98-5-8-3 » ‘Volatiles Date Analyzed: 05/11/98
Matrix: Water Date Extracted: 05/15/98
Tag Number: 55492, -493, -494 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/08/98 Units: pg/l
Volatiles Dilution Féctor: 1 Extractables Dilution Factor: 1
- |CAS Reporting
Analyte __[Number Concentration Limits | _Qualifier
[Total Volatile Hydrocarbons NA 770 500
{Total Extractable Hydrocarbons [NA 1100 1000
‘:Surrogate Compound %Recovery ]
(SS) a,a,a-Trifluorotoluene 110 % |
(SS) Fluorobenzene 122 % |
(SS) o-Terpheny! 19 % * I
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

2=Walsh

Environmental Scieatists and Engincers, Inc



Petroleum Hydrocarbons Report

3008-020; TH-16 BE

EPA Method: mod. 8015/mod. 8100
Lab Sample ID: 98-5-8-1

Matrix: , Water

Tag Numbeér: " 64496, -497, -498
Date Sampled: 05/08/98

Volatiles Diluﬁon Factor: 1

Extractables Dilution Factor: 1

Page 1 of 1

Analyst: RSW/DPD
Volatiles Date Analyzed: 05/11/98
Date Extracted: 05/15/98
Extractables Date Analyzed: 05/19/98
Units: pg/L

CAS Reporting _
Analyte Number Concentration Limits Qualifier
Total Volatile Hydrocarbons NA 740 500
Total Extractable Hydrocarbons |NA 1000 U

|Surfogat¢ Compound %Recovery |
[iSS) a,a,a-Trifluorotoluene 81 % |I
l(SS) Fluorobenzene 106 %

{l(SS) o-Terphenyl 67 % |

Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected. .

"J" Indicates compound was identified out of the method working

limits and should be considere

d an estimated value.

* * " Indicates surrogate is outside of recovery limits due to matrix effect.

Z=Wailsh

Envu*onmenu! Scicntists and Eagineers, Inc.



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; TH-18 |
EPA Method: mod. 8015/mod. 8100 S ' Analyst: RSW/DPD
Lab Sample ID: - = 98-5-8-2 S Volatiles Date Analyzed: 05/14/98
Matrix: Water Date Extracted: 05/15/98
Tag Number: 64500, -501, -502 Extractables Date Analyzed: 05/19/98
Date Sampled: 05/08/98 Units: pg/L
Volatiles Dilution Factor: 1 Extractables Dilution Factor: 1
Reporting

Concentration imi Qualifier
Total Volatile Hydrocarbons ) U
[Total Extractable Hydrocarbons [NA | 1000 u |

[I8urrogate Compound %Recovery
SS) a,a,a-Trifluorotoluene 80 %
({{SS) Fluorobenzene 69 %
[l{SS) o-Terphenyl 73 %
‘ Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.
"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

Z=Walsh

Environmental Scicatists and Bagineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

3008-020; TH-19 . |
EPA Method: mod. 8015 . Analyst: DPD
Lab Sample ID: 98-5-33-4 Volatiles Date Analyzed: 06/01/98
Matrix: Water Units: pg/L
Tag Number: 55515, 55516
Date Sampled: 05/26/98

Volatiles Dilution Factor: 1

CAS Reporting
nalyte Number Concentration Limits Qualifier
[Total Volatile Hydrocarbons NA 500 U

Furrogate Compound %Recovery |
(SS) a,a,a-Trifluorotoluene 87 %

liSS) Fluorobenzene 81 % |

Qualifiers: ,
"U" Indicates compound was searched for and not detected

at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

"J" iIndicates compound was identified out of the method working

limits and should be considered an estimated value.

* * " Indicates surrogate is outside of recovery limits due to matrix effect.

AWalsh

Bavironmeatal Scientists and Engineers, Inc



Petroleum Hydrocarbons Report

3008-020; TH-19

Client Sample ID

Page 1 of 1

EPA Method: Mod. 8100 Analyst: DPD
Lab Sample ID: 98-5-33-11 Date Extracted: 6/3/98
Matrix: Water Extractables Date Analyzed: 6/10/98
Tag Number: 55517 Units: mg/L
Date Sampled: 5/26/98
Extractables Dilution Factor: 1
CAS Detection

Number

Concentration Limits Qualifier

otal Extractable Hydrocarbons INA

T [ U |

|Surrogate Compound %Recovery Il
[(SS) o-Terphenyl . 91 % ]

Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit. .
"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

"‘Wa]sh

- Bavironmental Scientists and Engioecrs, Inc.



Petroleum Hydrocarbons Report

‘]] 3008-020; TH-20

Page 1 of 1

EPA Method: mod. 8015 Analyst: DPD

Lab Sample ID: 98-5-33-3 Volatiles Date Analyzed: 06/01/98
Matrix: Wat_er Units: pg/L

Tag Number: 55512, 55513

Date Sampled: 05/26/98

Volatiles Dilution Factor: 1

H _|CAS o Reporting

Analyte Number Concentration Limits Qualifier
ITotal Volatile Hydrocarbons NA 500 V]

Surrogate Compound
I(SS) a,a,a-lrifluorotoluene

%Recovery ]'l

83 %

(lSS) Fluorobenzene

77 %

Qualifiers:

"U" Indicates compound was searched for and not detected
at or above the method detection limit.
*"B" Indicates compound was found in the method blank and

" has been corrected.

*J" Indicates compound was identified out of the method working
limits and shou!d be considered an estimated value.

" * * Indicates surrogate is outside of recovery limits due to matrix effect.

"‘Walsh

Bavironmental Scicatists and Engiocers, Inc



Petroleum Hydrocarbons Report

3008-020; TH-20

Client Sample ID

Page 1 of 1

Analyst: DPD

EPA Method: -~ Mod. 8100 |
Lab Sample ID: 98-5-33-10 Date Extracted: 6/3/98 .
Matrix: Water Extractables Date Analyzéd: 6/8/98
Tag Number: 55514 Units: mg/L
Date Sampled: 5/26/98
Extractables Dilution Factor: 1
CAS Detection | |
alyte Number Concentration Limits Qualifier
|Total Extractable Hydrocarbons |NA 1 8)

Qualifiers:

ISurrogate Compound

——

l SS) o-Terphenyl

"U" Indicates compound was searched for and not detected

|___%Recovery |

87 % |

at or above the method detection limit.

"B" Indicates compound was found in the method blank and -

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

"'Walsh

Elmmmtd Scientists and Engineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; TH-21 |

EPA Method: mod. 8015 ‘ " Analyst: DPD

Lab Sample ID: - 98-5-33-6 Volatiles Date Analyzed: 06/01/98
Matrix: Water ' Units: gg/L

Tag Number: 55523, 55524

Date Sampled: 05/26/98

Volatiles Dilution Factor: 1

E A =CAS ‘ o Reporting
nalyte Number Concentration Limits Qualifier

ﬂlotal Volatile Hydrocarbons NA __ 500 U

[Surrogate Compound %Recovery il
[(SS) a,a,a-Trifluorotoluene 86 % II

[l(SS) Fluorobenzene 78 %

Qualifiers:
"U" Indicates compound was searched for and not detected
at or above the method detection limit.
*B" Indicates compound was found in the method blank and
has been corrected.
*J* Indicates compound was identified out of the method working
limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

. AWalsh

Environmental Scientists and Engineers, Inc




Petroleum Hydrocarbons Report

|

3008-020; TH-21

Client Sample 1D

Page 1 of 1

Analyst: DPD

EPA Method: Mad. 8100
Lab Sample [D: 98-5-33-13 Date Extracted: 6/3/98 -
Matrix: Water Extractables Date Analyzed: 6/8/98
Tag Number: 55525 Units: mg/L
Date Sampled: 5/26/98
Extractables Dilution Factor: 1
e —

CAS Detection !
Analyte Number | Concentration Limits Qualifier
[Total Extractable Hydrocarbons |NA [ 11 U i

ISurrogate Compound [

ot e————
e ————

%Recovery

1

[1SS) o-Terphenyl 82 % |

Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

‘limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

""Wa]sh

Bavironmental Scicatists and Bagineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; TH-22 ||
EPA Method: mod. 8015 Analyst: DPD
Lab Sample ID: 98-5-33-5 Volatiles Date Analyzed: 06/01/98
Matrix: Water Units: pg/L
- Tag Number: 55519, 55520
Date Sampled: 05/26/98

‘Volatiles Dilution Factor: 1

e s
S —

CAS Reporting
nalyte Number Concentration Limits Qualifier
lTotal Volatile Hydrocarbons NA 500 U

[Surrogate Compound %Recovery Ii
[(SS) a,a,a-Trifluorotoluene 86 % f
l{SS) Fluorobenzene 77 % |

Qualifiers:
*U" Indicates compound was searched for and not detected
at or above the method detection limit.
"B8" Indicates compound was found in the method blank and
has been corrected.
*J" Indicates compound was identified out of the method working
limits and should be considered an estimated value.
® * " Indicates surrogate is outside of recovery limits due to matrix effect.

“‘Wa]sh

Eavironmeatal Scicatists and Engincers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; TH-22 |
Client Sample ID
- EPA Method: Mod. 8100 . : Co C Analyst: DPD
Lab Sample ID: . 98-5-33-12 . ' Date Extracted: 6/3/98
Matrix: Water ' Extractables Date Analyzed: 6/8/98
Tag Number: 55521 4 - Units: mg/L
Date Sampled: 5/26/98

Extractables Dilution Factor: 1

E ) CAS ' Detection H
Analyte Number Concentration Limits Qualifier
{Total Extractable Hydrocarbons |NA 1 U 1

|Surrogate Compound %Recovery
|(SS) o-Terphenyl 73 %_

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

Qualifiers:

"‘Wa]sh

Environmental Scicatists and Engineers, Inc



Petroleum Hydrocarbons Report

3008-020; TH-23

Page 1 of 1

EPA Method: mod. 8015 ~ Analyst: DPD

Lab Sample ID: 98-5-33-2 Volatxles Date Analyzed: 06/01/98
Matrix: Water Units: pg/L

Tag Number: 55507, 55508

Date Sampled: 05/26/98

Volatiles Dilution Factor: 1
CAS Reporting _

ﬂAnalyte Number Concentration Limits Qualifier
[[Total Volatile Hydrocarbons NA 500 U

ISurrogate Compound — %Recavery |
I(SS) a,a,a-Trifluorotoluene 90 %
78 %

[l{SS) Fluorobenzene

Qualifiers:

*U" Indicates compound was searched for and not detected

at or above the method detection limit.
*B* Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
* * " Indicates surrogate is outside of recovery limits due to matrix effect.

"‘Walsh

Eavironmental Scieatists and Engineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

[ 3008-020; TH-23 ﬂ

Client Sample ID
EPA Method: ~ Mod. 8100 ' S . Analyst: DPD .
Lab Sample ID: - = 98-5-33-9 C - ‘Date Extracted: 6/1/98
Matrix: Water " Extractables Date Analyzed: 6/4/98
Tag Number: 55509 . Units: mg/L
Date Sampled: 5/26/98

Extractables Dilution Factor: 1

ava =

CAS T Detection _
Number Concentration Limits Qualifier

NA 1 )

Total Extractable Hydrocarbons

Surrogate Compound » %Recove
{SS) o-Terpheny! _ 75 %

Qualifiers:
"U" Indicates compound was searched for and not detected

at or above the method detection limit.
"B" Indicates compound was found in the method blank and

has been corrected.
*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

2=Walsh

Baviroameatal Scneunlu and Engmeen.



Petroleum Hydrocarbons Report Page 1 of 1

| 3008-020; TH-24 ]

EPA Method: mod. 8015 Analyst: DPD

Lab Sample ID: 98-5-33-1 Volatiles Date Analyzed: 06/01/98
Matrix: Water Units: pg/L

Tag Number: 55504, 55505 .

Date Sampled: 05/26/98

Volatiles Dilution Factor: 1

_ CAS Reporting
Analyte ' Number _ Concentration Limits Qualifier
[Total Volatile Hydrocarbons. NA 1100 - 500
[Surrogate Compound %Recovery |
I(SS) a,a,a-Trifluorotoluene 87 % |
{l(SS) Fluorobenzene 79 % It
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

*B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

AWilsh

Eavironmental Scientists and Engineers, Inc



Petroleum Hydrocarbons Report

3008-020; TH-24 g

Client Sample ID

EPA Method: ~Mod. 8100
Lab Sample ID: - 98-5-33-8
Matrix: Water

Tag Number: 55506

Date Sampled: 5/26/98

Extractables Dilution Factor: 1

Page 1 of 1

: Analyst: DPD
Date Extracted: 6/1/98

Extractables Date Analyzed: 6/4/98
Units: mg/L

CAS
Analyte Number
Total Extractable Hydrocarbons |NA

Detection
Concentration Limits _ Qualifier
— T

1 U

LSurrogate COm;ound

%Recovery

kSS) o-Terphenyl

77 %

Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.
*B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method workmg
limits and should be considered an estimated value.
" * " Indicates surrogate is outside of recovery limits due to matrix effect.

"'Walsh

Envxronmenul Scientists and Engineers, Inc



Petroleum Hydrocarbons Report Page 1 of 1

ﬂ 3008-020; TH-25 g

EPA Method: mod. 8015 Analyst: DPD

Lab Sample ID: 98-5-33-7 S Volatiles Date Analyzed: 06/01/98
Matrix: Water Units: pg/L

Tag Number: . 55528, 55529

Date Sampled: 05/26/98

Volatiles Dilution Factor: 1

) CAS ===Reporting ,
nalyte _ Number Concentration Limits Qualifier
otal Volatile Hydrocarbons NA 500 U
ISurrogate Compound %Recovery "
[iSS) a,a,a-Trifluorotoluene 83 % I
l{SS) Fluorobenzene 77 % |
Qualifiers:

"U" Indicates compound was searched for and not detected

at or above the method detection limit.

"B" Indicates compound was found in the method blank and

has been corrected.

*J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.

" * " Indicates surrogate is outside of recovery limits due to matrix effect.

A=Walsh

Environmental Scieatists and Eagincers, Inc




Petroleum Hydrocarbons Report

3008-020; TH-25

Client Sample ID

Page 1 of 1

Qualifiers:

|(SS) o-Terphenyl

"U" Indicates compound was searched for and not detected

76 % I

at or above the method detection limit.

"B” Indicates compound was found in the method blank and

has been corrected.

" EPA Method: Mod. 8100 Analyst: DPD
Lab Sample ID: 98-5-33-14 Date Extracted: 6/3/98
Matrix: Water Extractables Date Analyzed: 6/8/98
Tag Number: 55530 Units: mg/L
Date Sampled: 5/26/98

Extractables Dilution Factor: 1
4
HAH CAS Detection
alyte Number Concentration Limits Qualifier
Lﬁ'otal Extractable Hydrocarbons |NA 1 U
|Surrogate Compound %Recovery . |

"J" Indicates compound was identified out of the method working

limits and should be considered an estimated value.
* * * Indicates surrogate is outside of recovery limits due to matrix effect.

A=Wilsh

Environmeatal Scicatists and Bngineers, Inc.
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APPENDIX 5.7

METALS IN GROUND WATER
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£Walsh

Environmental Scientists and Engineers, Inc,

METALS IN GROUND WATER (mg/L) WALSH 1991 MONITOR WELLS HUMBOLDT/44”l STREETS TO BRIGIII‘ON

IRIEI Y | REAS i ] RhAdi i s i 1) A peetaa il s sLl et M : 3 ’%Mw&%@ﬁ et ) é:fgy ok ‘éﬁh 'zi ;4‘ ‘:
mm

Arsenic ND ND ND ND ND ND ND ND 0.004 ND . 0.05
Barium 0.05 0.13 0.06 R 0.05 0.06 0.11 0.05 0.04 0.06 - 0.04 1.0
Cadmium ND ND ND ND ND ND ND ND ND : ND = 0.005
Chromium ND ND ND \ ND ND ND ND ND ND ND 0.05
Lead ND . ND ND 0.002 ND ND ND ND 0.002 0.005 ND - 0.05
Mercury ND ND ND ND ND ND ND ND ND ND 0.0002 0.002
Selenium 0.004 ND ND ND 0.005 0.003 0.003 0.003 0.007 0.005 0.004 - 0.01
Silver ND ND ND ND ND ND ND ND ND ND ND - 0.05
Beryllium ND ND ND ND ND ND ND ND ND ND ND

Cobalt ND ND ND ND ND ND ND ND ND ND ND

Copper ND ND ND ND ND ND ND ND ND ND ND

Iron ND " ND ND ND ND 0.02 ND ND ND ND ND

Manganese ND 3.6 ND 3.9 0.04 0.21 5.0 0.03 0.12 0.42 ND

Nickel ND ND ND 0.02 ND ND ND ND ND ND ND

Vanadium ND ND ND ND ND ND ND ND ND ND ND

Zinc ND ND ND ND ND 0.03 ND ND ND 0.02 ND

! = Colorado Ground Water Standards, Human Health Standards (CDH, 1995). Bold values exceed CGWSs.
ND = not detected

p:\projects\cdot\3008\slteinv2,doc.07,29.98




Order # 98-05-213 Walsh Environmental Inc.

WATER

WATER

Page 3

Analyzed

65/30/s¢
05/30/s:
05/30/53
05/30/2¢
05/30/23
05/30/3¢
05/30/¢:
06/01/s¢

Analyzed

05/30/9¢8
05/30/9:
05/30/9¢8
05/30/98
05/30/98
05/30/98
05/30/98
06/01/98

Analyzed

05/30/¢8
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
06/01/98

Analyzed

05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
06/05/98

ANALYTICA, INC. TEST RESULTS by SAMPLE
Sample: 01A TH-24 TAG #55503 Collected: 05/26/98 Matrix:
Test Description Method Result Q@  Limit Units
ICP Metals, Dissolved : .SW 6010A : : :
Arsenic T ND 0.050  mg/L
" Barium 0.055 0.0040 mg/L
Cadmium ND 0.0050 mg/L
Chromium : ND 0.010 mg/L
Lead ' ND 0.050 mg/L
Selenium ND 0.10 mg/L
Silver ND 0.0050 mg/L
Mercury, Dissolved 245.1/7470 ND 0.00020 mg/L
Sample: 02A  TH-23 TAG #55510 Collected: 05/26/98 Matrix:
Test Description Method . Result _©  Limit Units
ICP Metals, Dissolved SW 60102
Arsenic ND 0.050 mg/L
Barium 0.055 0.0040 mg/L
Cadmium ' ND 0.0050 mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
Selenium ND 0.10 mg/L
Silver ND 0.0050 mg/L
Mercury, Dissclved 245.1/7470 ND 0.00020 mg/L
Sample: 03A TH-20 TAG #55511 Collected: 05/26/98 Matrix: WATER
Test Description Method Result _Q Limit Units
ICP Metals, Dissolved SW 6010A
Arsenic " ND 0.050 mg/L
Barium 0.046 0.0040 mg/L
Cadmium ND 0.0050 ng/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
Selenium ND 0.10 mg/L
Silver ND 0.0050 mg/L
Mercury, Dissolved .245.1/7470 ND 0.00020 mg/L
Sample: 04A TH-19 TAG #55518 Collected: 05/26/98 Matrix: WATER
Test Description Method Result _Q  Limit Units
ICP Metals, Dissolved SW 6010A
Arsenic ND 0.050 mg/L
Barium . 0.049 0.0040 mg/L
Cadmium ND 0.0050 . mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
Selenium ND 0.10 mg/L
Silver ND 0.0050 mg/L
ND 0.00020 mg/L

Mercury, Dissolved . 245.1/7470



Order # 98-05-213 Walsh Enviroanmental Inc.
ANALYTICA, INC. TEST RESULTS by SAMPLE
Sample: 05A  TH-22 TAG #55522 Collected: 05/26/98 Matrix: WATER
Test Description _Method Result Q  Limit Units
ICP Metals, Dissolved SW 6010A
Arsenic ND 0.050 mg/L
Barium 0.051 0.0040 mg/L
Cadmium- .ND 0.0050 mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
.Selenium ND 0.10 mg/L
. Silver ND 0.0050 mg/L
Mercury, Dissolved 245.1/7470 ND 0.00020 mg/L
Sample: 06A TH-21 TAG #55526 Collected: 05/26/98 Matrix: WATER
Test Description Method Result _Q = Limit  Units
ICP Metals, Dissolved SW 6010A ) .
Arsenic ND 0.050 mg/L
Barium 0.057 0.0040 mg/L
Cadmium ND 0.0050 mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
Selenium ND 0.10 mg/L
Silver v ND 0.0050 mg/L
Mercury, Dissolved 245.1/7470 ND 0.00020 mg/L
Sample: 07A  TH-25 TAG #55527 Collected: 05/26/98 Matrix:
Test Description Method Result _Q  Limit  Units
ICP Metals, Dissolved SW 6010A -
Arsenic ND 0.050 mg/L
Barium 0.045 0.0040 mg/L
Cadmium ND 0.0050 mg/L
Chromium ND 0.010 mg/L
Lead ND 0.050 mg/L
Selenium ND 0.10 mg/L
Silver ND 0.0050 mg/L
Mercury, Dissolved 245.1/7470 ND 0.00020 mg/L

WATER

Page 4

Analvzed

05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98 .
06/01/98

Analyzed

05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
06/01/98

Analyzed

05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
05/30/98
06/01/98
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Environmental Scientists and Engineers, Inc.

APPENDIX 6.0

GROUND WATER DISCHARGE PARAMETER RESULTS
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Environmental Scientists and Engineers, Inc.

DISCHARGE PARAMETER RESULTS - WALSH 1991
HUMBOLDT/44™ STREETS TO BRIGHTON BOULEVARD
Location Alkalinity | TDS Oif & |COD pH TSS Gross Alpha
(mg/L) (mg/L) Grease (mg/L) (units) (mg/L)} | Gross Beta (pCi/L)
(mg/L)

TH-6 370 1100 ND 7 6.9 53000 No Data
TH-7 460 990 3 17 6.6 9800 131+ /-40

38.1+/-17.6
TH-9 420 920 ND 16 6.7 17000 109+/-30

33.6+/-17.6
TH-10 520 1000 ND 82 7.0 17000 No Data
TH-11 440 1000 ND 9 7.1 6000 -1.0

: 3+/-13
TH-12 460 1000 2 5 7.1 11000 No Data
TH-13 590 1100 ND 51 7.2 21000 88+/-31
_ 10+/-13

TH-14 450 1000 ND 18 7.1 5400 No Data
TH-15 390 1000 ND 10 7.2 3200 83+/-39

25+/-18
Colorado none none 10 none 6.5t09 | 60 15
Standard 50

Bold values exceed Colorado standards for ground water discharge.
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APPENDIX 7.0

CHAIN-OF-CUSTODY FORMS
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i Bie. .
-y Vd!ﬂhl & Associeies, luc.
Environmental Scientists and Engineers

R
%4 YU S g e

CHAIN OF CUSTODY RECORD

ULy

44488 Peurl East Circle, Suite 108

Boulder Colorado 80301

Proj. No. Project Name \sb

Zpi020 _ T-70/ [Besplie SHlnd 3 .
s;mneas:((y‘%) & of

Con-
%4;5222 - (st Ay Jtain-
o, Sample S’ | ers
Sta No | Date | Time Station Location Tag No. V Remarks
Th-24 e oy 1oy | X | Bt €€ (5.30.500 (55496 | X ! | Yy ofpnee
TH-2€ g Lambeart flube Llectric. . _ 7
gesl b lrage (x| 57 — Aelirew |55500 X / 573, ;(g_/
4 //, I
/ 17
/ WA
/ e /
) 4 } 4
/ /
Retinqujs by: ign.) ‘527f03te/Time n;)»_%:gglinquished by: (Sign, Date/Time [Received by: (Sign.)
%J/ S s>

=L —_"°. P S-/3-78 _
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